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PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 





#3p 1 1 - 1 1 6 9 5 7 

mm 

NAG119 

^11^ 3^190 
27 

^|5gm^&rt5^±*M 2 4 6 - 1 (3>7tf- h3£ 
#104) 

&m mm 

590005195 
#104) 
092-921-6852 

ra« i 
mm i 
ski* i 



#2(2 1 1 - 1 1 6 9 5 7 



mm 



[4#m*©«h] 

*©te©w»itix»«£{£MLT, «#hxl£*m *£*©j?3 

RIE (Reactive Ion Etching) flUXfcif©, ft^#J&X 
yf-^iDX&fToT, & 1 0 n mfff^ 6 0*tmfct6) Sr. 

fefc, R I E#I]X&£©, ft^&Xy^>^JDXlC £oT#8£t£t$Um©£i 
^ E3 RIEfltJXlCT, 6 0/im|St5L $JO. 2 a* mfr £> 3 # m© 

ftfe Xtt/tiSffi*flnx««, Xtt7n-hsK'JS/>^»«, Xtt-£©tfii©M 

[»*£2] fg 1 ©AnX«M©±®{C, y ^jgttXfcUfcjgttxtt-e- 
oftcT&^iiixttM&aMfcu -e©?i*xtta£©» ass ^n^, 

TO^X«©fa©^©. «ft#7*, X«&, Xtt*©ftB©SR#fcifeffl 
#TV*S, »2©iDXlil&^«:. Kfffi*Xtt®^(C ttftai*. W1B»2©, tin 
0 X*ff»*©, JS 1 ©flDXWSfra. ±®#6>©, mnmZ£> mCfrs Xtt^ffiiS 

lafBJ±«^^W^©±MtCfeS±§P5^ti°>^^b- h (±© 
±80 fc, |{fffi»l©inXffifl&^©TffiJC»«T»5'5/^>^l/-h (T©± 

Xt&Z J±m*^-©iDX^?£c 

[»#£3] t&ffiSn ©flDXffS&JI©, ±®tC^tfc R^XIS*© 
ftfi©^lK©»Xtt«g£;!K8*fc£©«ft&A;ft, d©$t£MC futeJEmH^K 
W®tiT®©> JSffl#&£f1"6«fc3£* KrSBEmSl^ftWSftS:, fulE3t 1 (DM 
X«^^±(C^tt U tusB^#©> SffiSR^&ffiffl-T*^ X 



£BHE4# 2000-303500 





11-116957 



[st#«4i wism ©itixfflj»*©. ±m^mmbt-*z%*^t~> m 

[f»*£6] fufBSfll©^^^ f&2©itJXffiM^ ^5 

© t*ti^©^t-fB«©JE^^©*X^^o 

CF 4 . C 2 F 6 XttCHF 3 «iif*«fflbT, R I E#0X 
«yf^liMU, Bi-ConvexMXliEIl/>Xf 

(2MESAW inxbfeft, *©#©flnx#«i:bT, MffiWMx 

#S&ftfflbT, xy^yjDX&fTofc, iIIX®©3SiN X«®©#DX« 
Hilt, &9-#©#®&> *X*iiM©-®£> MffiW^*DXa«5:^ffi 



#^2 1 1 - 1 1 6 9 5 7 



mmzmmmxtz. mmm*<DwmMxi5-& 0 
TOi i] MfazmisyxBrnztoxb. muyxmrnztaxbtz 

®f$:, Mxm^Z&MLT&WL, ftWltW l/yXBtfilzmx LtSiS5:, % 

^ mmzmmiMxtz, m<m\ mmm*zt\ixirz>. B.n>m*<DmMx 

2] -®X&lfffi£, Con.cavo-Con 
v exllft, X&B i -C o n v e x ^^{cflDX LfcTKal^ MTOBgflD 

[ff^i3] iHii/>x^{cinxbfc7KW©> muyxi&ftoftmz 
0 trfr*>* mmzwmijnx?z>-ti\ x\t^mmmtuxm^mMLxmmiMx-t 

t Etching, ^5X7i?/f>^ Xtt»#JnXfc£&ttfBLT, HI/ 

>X^(C^XLfe7K H e H «©tHIU>X»gP^{C, ^||Xtt^57-f 

wzmi&Lx^&mmtmwvmmz. mmmmMxmw.^mmbxmmMx-t 

3 tBIE#2 000-303500 



4f¥ 1 1 - 1 1 6 9 5 7 



5, Eli^Cl^US. 

-£©ffi©-fe^ v^7.ft£(D. ]±m®$kZ%tZ>tt%.frt> & Z> £J±M&7£ 



4$¥ 1 1 - 1 1 6 9 5 7 



[§f#S2 3] Bi-ConvexSIt Piano-Co 

n v e xSM, &tfEJl/>XS!»MK (inverted-mes al^) C 
, Will. Xtt^»*We txy^I/^SlCTftlXUfcg, Bi-C 
onvexIM. Plano-Convexllt, Concavo-Con 

RIEJDI, Xttft?»S:Wetx*;f>yflIIfcffot, Bi-Cov 
e xS*«. Plano-Conve x« AtflH fflW 

^ , »WW*fllIX&"f J±S^^-©*X^^= 

[»#£2 4j XttHb^XS!^ Xtt*©fffi© 

JBttfc, RIEflOX, XttfCftfflft^ftiiWe txy^>^»X#aKlTiDX 

Lfcft, xiiiai/>xs^&^«LT^s®©» asi^e>, rie 

/am, BJUiSilL, X&EJb>X»tf©»®£. »10/inu RI 

Eflnx. xii^flDflfioxy^^^atc-c, ffl»J«fcUfciHXiiilCffl#fc, 1 /t 
ra7!)^IS[/ttm©fitHI$:. «*l»XS:ffiMUT, 0. 2 m mfr *>f8U lift 
XLT. ¥*J£tt> XtttHl^XM^fc^bTV^OT^ 8®£ffi»inX 
0 fSfetotC, *DX*IM5:^fflLTJnX-rSA\ Xtt*X*§®«M * S - £ 
&<, ¥*RJg*t XttE3l/>XSl^©3K®S:, ^rlBW»iDXfll*, XttMMffi 
«ftIXfB#« Xtt*©fl6©W*iDX#SS:«ffll/T, 0. ft 
IgftXLT, ttffitfc±tf©ilIX&fT^ J±«^©*X^c 

|U Reactive Ion Etching (RIE) jDXfcfTV\ tKH 
[»#S2 6] R I EUnXtCTjOXl"**^ C 

f 4 , c h f 3 x ii c 2 f 6 4 if© 7 ^ l^jif ^ i: r;i/i> ffii^^ ^ 

5 fflSE4# 2000-303500 



m^-l 1 - 1 1 6 9 5 7 



[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

LfrLfc#£>, jg»3-©J£3&»<-fS*§'&©ISffii:UT, TO^s^iHC <fc 
SSUtST'li, 1424. 0<im (=7 0MHz) C$33i©R##&$. 

[0 0 0 4] 

mm #JB& t «fc ? £ * 6 8K&] 

,> - ■ ■ p ;Mfx^ 9 o c. r — ?. r ? F o r 



11-116 9 5 7 

[0 0 0 5] 

mmmzMiktztzib. *%w<Dj±mm*e>mxi5mt. mmwt* $x« 
, «fc#9*xii, #v*x&. t(Dwm-^> ffi^x^e, m 1 ©fluxs® 

ft©. TiBC**, T»5ytf>^l/-h (T©±«) fc. tuiBft 1 ©iOXffi 
&*©. ±ic&£, ±»9*t:>^l'-l* (±©±«) ©* ±T2tt©5*yt: 

[0 0 0 6] 

^«©»Xtt, ©Mlc***, Xtttttt&ft Mffittft^lS) 
, Kfl2Em3R-?-«W»»€:> fufBlfl 1 ©*DXffi*ft±^«fi U KffB*#©M 

a^&ftffl-rs^ * fe lilies** ifcTf, mzmi ©jDi«ft^©±ffii:, 

8Ba*tt**tc**-efc. 7K©^®5S*^^ffl"t«>-^> &*^tttfrSEf&i©in 
xnswuc mmvnzM&i;* z:©*uc*t&, ksu ft*M©#>F*fctt^ 

U-*fc£©* ttffi®KXtt-e©flfi©«*«I =fA*©«afffl) fcft 

ssssr^fe'ets^, »i©ipxmi&ft©±tc, ]±n,m^m\mm^> fc£ 
saxt^ #xwu *©<i&©^«&ifcT?tTv>6. mmmi<Dtaxm 

Hit m2©iDXffla^S:, -£©fl6tf)&*£tJ 

7 £t5fl# 2 0 0 0-3 



#¥11-116957 



[0 0 0 7] 

ffffa©TO^ SEE®?:. ff^M^ftS-MIttS^t^T'tS. 
[0 0 0 8] 

©, engine, M£©Ji#©gJEEigS:?gJ*U *©^J±®IC -#©*«&«tf 

o 

bT, fufB#^©> 5SH5:lSI«$-&-5 : fo©i:'t^-i:^T^€>„ X, £#lo£^ 

[0 0 0 9] 
[$8«©£«s©7&»] 

ar. *«w©ni6©^jiicovNTSire-rs. 

fttiUyXtt (Plano-conve xS) TKSiSi&^fif^lC^Lfe. $ 
e>JC *fiiS«f : f-©ieffilBfl:S:I»i:LT, 5 0 0 /imUTOMW)*^^ 
t, Jf^fcS&ft#te©H#£S8£Lfc. 
[0 0 10] 



#^11-116957 



[0 0 11] 

X£##&6H©##, ^S<4oT^5. Z(Dtz&>. #-;i/5gHltt> X& 
[0 0 12] 

y , pg«^©x^««f^ 6 ic, M$l*, «tfn*fiS#SftTH5©^ 

0 \ «#T?ffl#Tv^ ^-;«5H:> *«HU£2*i<&* *V^*>K5S&57 
ffl-TS, 16Mm©i^t tt±{C^fl§t^)> 4^m^T'lt 
itt©*V Kffiffi5 7©M#H&6^ tc-;HiSSU, m§f^©x^ 

©HBj&©, *&#£fcl/TfclU HIl (b) iZ-zkLX^&ZoK, 



ffifiE^F 2000-303500 




1 1 - 1 1 6 9 5 7 

1 (c) IZmLT^Z&o^ #>f^>Kffi&5 7®*3lcB8&fc<, 
5©T*, 7ltt±ffl©. ?££©, #-;i/5££l^ #tt±ffltfK 5£H©. 

Hit, tt±ffi©. ra©. ©£$£> -tn-?tiffftoT%» 

df-;i/®5l®> *&tf8t£fil® r«». mi (c) K*bTv* 

[0 0 13] 

^©flUX&fc&oT. 02 (a) tCa*** 5 fc, «»»d5 1t 
, j|52 Plano-conve xS©#lIXfC$:#L£:= 

, 0 2 (b) * H B H R«©*^P5:Wi!l*Xt, J££2 5*m. ffi 

frU 02 (c) #e>IJI!£>#£J:3K:, -t© U 7 * * >*Ei!MM#ttl4, «fcv*& 
[0 0 14] 

0 ^©yy^^JSiRRftffiWu 0 3 (b) lCa*"r<fc3lC, #jgffilRtt, 

m 2 WS^I^^IT 

ft^BTlcii, inXlcj:&#;i-y£rt£LT^5;ifctf^«3*u zKSffitt 
*©£Stf, SKftsrfclCfcoT, ffifcfttic, #*-*;«©, J?£©, Jfc*# 

jc u . 4*tt©a#ttBfiB-e**. 

[0 0 15] 

Plano-convexS©i$m 3 0mm-£O^ftT, U 

fp.fjF# 2 0 C 0 




iff 5p i i - l l 6 9 5 7 



yXBft<Dm2Z> Wtiatzz. 1 2 5 Am£3t1-$*-e, 0 2 
[0 0 16] 

04 (a) {C^-tJ:e>&, 2 7 /im©¥ffijBMk X 

ttEH/^XTIMfcfcfcvO (Inverted mesaS) =fe|S#Lfe= MS 
©#fiMilfc8t&#-3, P 1 a n o - c o n v e xM^iti^S 04 (b) <D 

£e>tc ^>tt»j_aiig»s:fp*)ftv%ii:*^^s. 

IC Inverted mes aSfl), ¥«»£©*S fc» J*S#3 

0 Am£ji;i-5i:, ffitt&jg33fcV*9Mfc#ffi35ibfc. Inverted me 
s aSii l/>X$#©ffi3M^2>\ iK*fflPlano-convexSi:# 

[0 0 17] 

*«W©*i6K: «k 'J. itl*^B i - c o n v e xS©J!Mfc 

LfrU PI ano — conve U > h fctSttT, J?££3 

[0 0 18] 

j^±il^fej:e>ic, jps©*^ffl«T*, 2Kfiis» : ?-©*tt«'fb«««B4#-e**» 

Mifr t & < ft 6 3 1 ^WW L fe. 

fgS|, 02 (a) fC^LTV^S, Plano-Convexflt &tf04 ( 
a) KmLT^&El/yXMJ&'R (Inverted mes ag^) ©=&© 
"Cfc, &tf&£-£©«¥1I£«*XLT£m^ PI a 

no-Con vexStfgtt. V y Xmj&1RZf&f8. V^*Sfr RI 

#nx«> xM®Wlg#QX$l«, xtt*©ffc©W£S;&nx#S£#ffl, Xtt^Sft 

1 1 HiiiE#2 0 0 0 -3 



#2|2 1 1 - 1 1 6 9 5 7 



fCTftMLT, Plano-Convexlft©IE XtttHl U >XM«© 

jtffi&inx, ximmuTtzztv. mmtx\ «<»v\ piano-co 

IBS, H 1 IC^bTV^JlJX^Sti:, PUno-ConvexSiWlC 
Concavo-Conve xM XliBi-Conve xl»»l5: 

[0 0 19] 

Tfgsew, *M»^©£»&*<"tsfc#>©* #nx:£ 

J£#ff, -eti-?tl5mm, 7 6. 1 ji m&Xf. 1 0 0 /tmOl^ffl. UT#*> 

t»©T?, ill®. ±5MHz©«#£ttfflfiS&tt#£Lfc<'*#* 0 1 0 lC^"t 
«te>lC, i|jgflft©J9&Ktt. ilPJItWJ*, ^8MHzgt*lTVx<5, 3 

[0 0 2 0] 

mi 9tt«i*s!©, jjcgsi&^iiixgfi&^-f %©•?&*. 
r©#nxi£gfc£^-m, 0i nc^i-<fc^{c, £ 1 ©Jnx*ts&£ 1 i©±ffifc 
, u>»^xtt4^^x« : e©fl&©^©^3z:^isMi 2&?gjsu 012 
iCaVrJ^fc* y > ^xt«©i©f tcixi^i 1 2 i 'J ^ 

^l^Rlf^Xte. * ©*&©?£#©, £ 2 ©flDXiSSm 1 9 mi 

3tc^-r«fce>ic» ^©fliixifs&ai 2©pwc, &2©inx*t#nu 9 



1 1 - 1 1 6 9 5 7 



mmm. *«^tt*asi 3fe««t*. momxm^tvxit. tib 
ftfeiv^ *«i3t « i o»x*iJi&* i i©±cK«-r««rc, 

ttlfU * B B B «13(DnS!:. iI«&Mt5^> Xtt*©«!©#«*: 
*I*13 0, iSS^M©, EMtfffi***^ *a*13©tf 

*#RfcJta*UfciS^ TflJKUT, * a B H «13^ £ 1 ©SnXffififr* 1 1 ©± 

tcsmu *a«i 30, sajo^'atf, uTOfMxbfe, jssff, 
bfc, *nx«Mi:, flnx^t*©, 7KH«i3 6, MffiWBg*nx«<fc j&'J 

ilJ, JiC^T, JUXji*©. «1 3&, ilCUDlWftl 1 ©*® 
±Cf&*LT, £Mtttt«:fTfcoT^*, *1S±*^ 7KI§«13&, W»X 

<, U<m\ *a«i 3&ffi»flnx**£fctfffi#*>. 



3 «v^s:i£-e, *a« l 3 m £, ftyffltH:^* 

S o 





ffia#2 0 00-303500 





11-116 9 5 7 



*i?©Jin:#S&fc«l/T, 2 5Amg0^fflIUH*lfet, 8»J© 
1 5itmlfe, ±IBfCTMLfe. #OX*f LT. TOW 

X-TSftfetf, ±IE{CT^0^bfcinX#m2:^ffi1-^^lltt«^<^ 1 ^ ±IB© 

ft. ±HH(CTMtfeinXffiM5:^ML*<T : feJ:W TO*nX#^©#^ 
ictt, inxlift!j^$:ftM1--5^i:^<, 3 &#ttK:Tffi«flnx?-Si:«fc 

[0 0 2 1] 

MVNT, »l©flDXffi«JjU 1(D±®(C, Affile, «*aiS:B*?LTft&ytftt* 

jR«*lCJ:5»»lCJ:y, *I«13^, *MffltC&V\ jBtfJ&gttT, £tf££ 
JCfcy. tKSSI 3©i^K4WffiTlT, *SSl3i:lTffl, 

v*. -tit, mi 4 (c^-ti^ic, ^i©inx*ttt^i i' ©±®ic 
x\tz®i&<Dmmm&£%:AfrT. i©«*jc*ii«i 3©, t®©*h#«b* 

llfllir ©, ±®tc^LfcR^Xtt-e©ftfi©^S:tfe, «14©^ 
[0 0 2 2] 

flfi©ffi(i:LTtt, mi 5jc^tJ:e>ic, & 1 ©inxffiS&JI 1 1 fclfcJBitr IC, 



4$¥ 1 1 - 1 1 6 9 5 7 



[0 0 2 3] 

6«$-f6> 7L1 6©f£tt, 2«3Z.(i3M«a-e, 3©?L1 6 (C* 

t&, sim, mmioxy fx&> ^u-^xit ^©ffi©&«»£©«« 

ftlU, zRH^l 3t&, 7L1 6©®3t£tt"e, /&tfttLTBf*-r<&. 
1 6*ftfflLT. JSSKf&ftfflLttiJ:^ M 6©K*i:U-Ctt, EI 

17 (a) }C^-r«fc9iC H-RJ«±lCffi«Lfe J. 017 (b) \Zjjk?£?K 
, H^H#£fflS***£#&*>#* £*l&©WcK£SftS%©-efcl:&V\ x 
, H 1 ©flUXffiiiyU lMlTV^, 7L1 6££f!ffiLT, £ 1 ©ADXffiM 
lit, *S«13i:£, ?L16©iB«£tt©, ®«£«!ffibT, Hl©iUX}| 

T«Ml-**£icfi*SittJc, OTSfannxfttt^ffll-Sifc^ffl**^©^ 

, '^lSW»»X«*S:«M-rs«3ii:ft6. fc^U iDXttft^ 
1 1' ©±®fcift£S1*SfcS§©BiBl±£* , t"S. 
[0 0 2 4] 

ft, ±IB©, £ 1 ©flHX«®JU 1 016 (a) {C^1"<fce»lC, ±»5? 
f>^U-M8 (±©±«) TaP^-y tr>^l/-M 7 (T©±«) 

1/-M7&, *fifcf^^lKXtt*©fl&©«ttfcinXU ±»©5vli>^ 

i/-M8«, y>^*t x&*nm&. xs^^it> xtt-e©^©^© 

<»v^DX^£flMnxt£o X. _hiB©3§ i ©inxffi&JU TOflnxtf 

UCO\ jEiUXMu i^t'OilXll «5t#5*&4ej§LT*!#U £2© 
T^S, mi ©*XMJU l £$f»XU TSP©^t:°>**7>-M 7 li 



1 5 



ftfE# 2 000-303 5 00 





11-116 9 5 7 



, 3 JfeWX-tS^, Xtt. 016 (b) {C^ti^C, 016 (a) IC 

TWWbfc#Si:tt. 5S»©««»c. £2©inx«i»JU 9fc» *Hr*i3fclBtt 

, MinxtT^i^c 

[0 0 2 5] 

HI 8&tf0 1 9£3*LTV*&©HU 01 3lCjSLTH$, ^io*i«W 

HI 8JC^UTV>S, 3©^fc, 019K^bT^S, «13© 

Hft5CD^©afttt. 018&C^LT^5. i20»lWl 9*$* 
f^lTV^It, HI 9Ca*LT^S, f&2©fllIX»S&JU 9&tS#UT^* 

</hSv\ «ft-feU^A, df^^F, GCfc£©ffl*a!l : fe«B«&Ktttf 
&*) 01 8<Dfcft£mVJ&ftt.*&* 01 8tCaVb"T^$* * 2 0*1^ 
19H *fi«i3®, «Si:tf«HIC«S©, 5HS:lR»i:bfc, 

^2«W19^ fgflHbT^SaicarUT, 0l9iC^L 

t^s, £2©inx*Ji&JU 9tt, *fi«i3«ky%. *y^t, flfMxtf 

£2©flt!X«S&JU 9&, JgftLT^S£fc©ffl*fc«fc*. ££U WWSO^b 

a. iih:h3i&©t\ mw) v^zfemtzt* ntt^iz. &<$fjg#nx-r 



4#-¥- 1 1 - 1 1 6 9 5 7 



mmmz&Rt&t.* Mini &<w»inxt6;ifc#ffl#s©^ mm 

Xtt, «fc£©&liT?ai#TH5, £2©flnXlf«f:ftl 9©flf£iDX£, *IMg 
1 3©W»iDXJ:*Jt», iii£$*Sii:*«ffi*<6^e> T?**. Jtfc0ffl*/&#» El 

18£^LTV^ *ai3©Mt HI 9 £a*UTV*S, 1 3 <DB 

^w^siat'^'S. hi aicjsuT^s, tkimri 3©tfi#±#»;©, 

Htt, Ml 8fca*LTV*5*&Kl 3 «k»Jt», El 9lCa*LTV\6#£«l 3© 
S?2>\ H*K:Tj3%L*0*SJ:3lC, J*3#5 0m|fr«L @1 8tttilt, EI 
1 9©«3#»<j(»X"f 5;ifc#fB#S©T?, TgH©«fc^&?'J^**S- 
® |2(DilIiftI19^ jg«fc£©&JlfcffiJ§UT»frtS3a:T?, SI 2 
©SDXffiSr^l 9©lSS«fc»J*, *B*13£, »/tm, 5/tm| 
flU {£< 0*<) flDX"f 5£fc.#ffi#<&©T% ffiiiJlIIii5:^Ml/t 
, IIII^fTot*, }&DX^*{CfeVAT. *Ml3tf, ^2©ADXlift 

® 3©flrg#l inch*62inc h^±©*^©, ^P#©7fc^ 

©«1 3jftIX#ffi#S. 
(D RIEi&DI, 3Ui*©te©ft#ftfcWe txy*>yflnX&ffofc&fc£flJ 

3feS, 0. 2 Am*^e>»/im©iniIHlffi©, *DX|EHMS:l!fe*l/T«iBlCW» 

DDXSrfT-i. UfiEinXICSpJMI-Sifc^ffi**. 
© «<i*V\ #&K13 (Mill 5 /im|ff^©j?$) ©fflgflUXfcfJ^ 3 1. 

© 01 8fca*LT^S#S<fcy*. 01 9tCa*LT^S#©©S3#» flK* 
v\ *fi«l3<5UlS:^ii:TO^ Hi 8KjKUT^*#S&tt 
MUti, *<*<inX^ffi*S©^ £"5S>©#««:ftJBLT%J:^. 

© 31 1 ©flnxMJMc Sg2©#nx*fM£@£t6ictt, MXtt^^-f 
>&£©, ffitacT^-rs^ifSiSr^fflL/T, «i©inx*iJ»^K:^2© 
titixm^zmfe-tzt. tct^Ls »i©inxffi©^©±®ic, tgataa&ft 

JB-T63£:fc<. fe£*l*l3S:I<e»'eti, *tfy©&SK:T, 9f« 
^Xtf^TLfcfe^ zKIMRl 3 &«1 ©flpxffis&a J: yaffils* 

1 7 f±iiiE4# 2 0 0 0 -3 0 



11 — 116957 



©T% *PfoB&<DmZ£s #J88P#©¥SK:. HI 8fttfBll 9KTj§sUT 
[0 0 2 6] 

JCtt, #®*\ #fciT®&M*"Cffl*"r^*. 7>ybf>^^l/- h 1 7 

#MnXl-£3fcT% 016 (b) iCilT^i^C, ±97»;l? 

*T^«, » 1 ©flDXHtlfr* 1 l©*ffi£> &M*T*ffi*T^*, <5y\Zy>f-? 
b-hnMUflJDItS, &#tCfc*©T?, 7flf>^b-M7 
&MLt^l), £M«©ig££. ^ 1 ©inXMSfcft 1 l&JBfSLTHS, £M 
©S££> »i©flnx»S&ai i©JEnStt, ffi#*£tt 

h 1 8lC5SoTV^S, >^^x- KSr^fflLT, WMPSDX-rSi:. *IS13 0B} 

SI»Iii&SfflbT, Ell 9lCa*l/T^£«MK0, 3£ 

mit^ii:«5 3i:T\ 7Ka e H «i 3©m*±* u ;©> s^ttxtt, n 




$f sp 1 1 - 1 1 6 9 5 7 



W^-eftV^g®, £lM3*MCT, 
[0 0 2 7] 

©$$£&£ LTtt. M®W^*X^«^©a«-e$>^>, tf®0f*fllX»*, 
Xtt-eateafflftftxfcW&ftfflbTtu Hi 8&tfBi 9 {c^uxv^, 

fflfciDXtSifctfffl**. 
^ [0 0 2 8] 

fe, HDXWS&M&ftMLT, Ell 9 lCjRLTV*5«fc ' *S« 1 3 

siBW*inxa«, x&*> /twiJoiits^eibt, wainx"*-**^ b 

2 5X11 H3 2{C^LT^3<fce>&, *X#S&ftfflLT, & <b frC A EI b > 

x^w^icwggjnxL, 02 6icj*bT^3<fce>fc. mi/yxmft 

\Z. 7KH«13£:, ff»X2:ft*e)*\ X», v 

V\ **J©J¥S*«, WAtf, 4 0/tm©*S«l 3®, #9*.tf 
0 , l(l©j»J*A 0 ;i/7,T% 0. 1 0mgg©flOXJf -£ftT\ 2 0 0 A° 

;i/*@g©Mf*A°;i/7>S:*T&VV 04 (a) IZmLT^Z J: "5 ft, SStf* M 
2 0/imlS(D, f!IU>X^ (&MESAM) ©JBttlC I/— 

ZmmLT. *ifil 3£ft^»ftWetl?'f >^iDIU *IMR13©, * 

tHIl/>X«{C, JnXS:ff^*\ XII 
Ufc* >f#>$-y>0\ Xtt^5X"7Xyf->^ftif©JnX#aS:ttfflUT, 
^«13®, |HIl/>X^lCinX=feffe>^ X«ffJ>frtt&£ 

©j&nX#S£ftJB1-sa\ XII ^-COflfi©AnX#IS?:^MbT, *B«13&, 

life, zfclMKl3£, 01 3tC^LTV*£«fc5fc, iJDXffiftfj^^^ffl IT, W 

1 9 KM 2 000-303500 
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<, 02 OICtJcUTV^, df*l>73 7&, tfCtfiJCftfli LT, *Sr«13C, * 
*U73 7&ftJ8bT, *^il3^ HlfW«inX«Mfi«:« 

/BLT, #IMRi 3tc^«bTv%s, anx£R«&l»£"*sfc«>K:f?^ tt±W 

<ZK Ml^49»IlTii:t§L 02 6, 04 5&tf04 6Ca*LTV* 
[0 0 2 9] 

±a$fttfTW©5 h 1 7&tf 1 8 tt, BI2 0M2 1 

M115:, «*fe^U7 3 7 Sr. *H*7 3 9 fc, ^>^-«7 3 8© 
IBCKIl, ftJXWJfrJU 1 **i^7 3 9oiayic, ^fSilh^lC, i«s 
*5. tfiBMu * H H B «1 3©±©S?:, T»79^>^1/ 

-hn^itittiu £ i (DinxtlM 1 1 fc5-:£©#ffitt> 

±gP9«y h 1 8 «:«fflUTWMfiDX-r6i:. «<*v*3KSr® 1 3 & 

, iIi:W*itS3t^Tt5o /mffifcinxfcW&ftB-rsS^ ±E 

[0 0 3 0] 

S&C, ±flE©#®£T, *<*VVK£*1 3 £*XLfc&£ ^£ 
3 ®MZ£&teo<DTu 02 21C^ 

1 8 timUB.) ®5£ffl#4 8 IC, zMMS 1 3 £@£t-£o *ISl 

3 5:, H£/S#4 8£@gbfc&i:tt» 023 (a) Cas LT <fc ? 

4 9 IC36##&6©T?. 02 3 (b) fC^ LT ^£ J: 9 iC, 7KIMS 1 3 £>£ffi£ 

&ife84 9£, tMlt:B5L fcfci^. X, 02 2 tC^LT^£©&, 02 



11-116 9 5 7 



o 

[0 0 3 1] 

9 $:^lt^Lfc^t> 02 4 {C^-fJ:?^ 1 3 ©*^W^tC«« 

£lgtf3£&JC, *BSl 3 ©*,&»#©, 

jt&tfcfrofcft, ZVMMLfz. *g«l 3©4M>8P#K:iSIifr£>, 
-f >^*Ti/>OTLT, *M13£, B£fljfi64 8©Hfc, i|g4 9^ffi 
LT, M^L, jffc©&»4 9&, 3 ©(frfrlCJfcyftfttS, Sffi 5 0 £ L 

T&flf-tS^T*, t*#, «)§LT^S«« *£*©*«£&* 

&iK4 9 (18j»mj£) ZtizHbT, 115 0^ JgJ*"* .Sifctfffi**©^ 
[0 0 3 2] 

02 5 li, ^TflJIH®©7KfiSl 3 Sr885i"r6SiB€:^-rt»©^&6. 02 5JC 
fe^T, 1 Utm 1 OMxm&JM. 1 9 ttfl 2 ©iUXttSm, 4 lttiDXHM 
11, 19 Sr&iSEHE 1 00~300rpm) 4 3 ttffl 

M4 4 £rffi£|g|£ (#9*. 1*5 OOOrpm) ^-frS^E- * T*&6„ 9FM4 4 
i:L/ttt> 7i^/K /<7*©£e>*H*ft££fl§v\ Kft-feU^AXttG 

*$J©£##4 0 At mgg®, P3M©*Hlfe, 02 6lC^f J^K, 
10~2/im©f*O, IH1/>X^0*SS1 3 &Ctt±tf£ 0 X. 02 5 {C^ 

IHU>X^^{C, «13&, ^XtS 3 £tfffi&6 0 *©&, BVyXMW 

2 1 2000-303500 
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[0 0 3 3] 

WXMAilLTtt, 02 5{C^Lfc#3t©&*\ 02 7, 02 8W2 9 

^•rj:e){c. *n, mm. ?5 ****** ^ #7*x&*tf>ffi<z>&s« 

#&K1 3 £#DX»JUC0£LT. TkJMSl 3 fcitIX*Sfr&«:. —ftflSL 

fczfc&Ri 3 fcflux*ifl&:ft£, 0i 6£a%LTv>$, iSffifflKiiix** (9?/ 

fi) Sr^fflLT, ^E«D7*; M 7 t±flnxWSfr&&W*iin:LT, 

Ml 3feiHX»l&AJ:yailttS*«K:T, 3Wlt54?)S 
7«y^SlCT^t^> ^r^U73 7©JPStCBB^&<» TKii^ 1 3 H< 
*<, !|»|£©tfv\&nx#ffi#** ?SBrW*flDXtfffl#$, P3ffiTOiHXiS«£& 

J)\ Xtt#f££CJ:SW»inX£fTfc?*\ Xtt*©te<Z>W«iDX#gli:bTfe 

a, llbjtfll c&i#tSl#tLtlt i*«§RtfHie**fT?*S* 
fc&fflLTftlXJf 3*7*1 la, 1 1 bfttfl 1 c ^fli. 7^7 4 
Agarose&if^UW'J^Si^ 7 OTC^b 1 0 OTCttfft 

i:»bt^> flnx»JU i a, l l b&tfi l cts tKH«i 3©«M 

1 1 a, llbWll c»LttJ:^\ ffl#S£tt, *H« 1 3 

#B&ftELT, *X»JU 1 a, 1 1 b&tf 1 1 c&SftLfc 



Jf#¥l 1 - 1 1 6 9 5 7 



SUM 5 9 (**»©»#) &JBf*LT^*©#* JlIXlS8fr£ llatt, *Sr« 1 3 
fcADXttSfcai 1 alC@Jfc-rS©K, Z<D-gmV>£M\ZWftLX\^Z>0 
iDXJfSj^ 1 1 b©Jg#©«£fctt* *lr«l 3&flOX*t8WU 1 b 
KHfctSOfc:. #||«13©«©f|J£K«*$tf5 9fc#«LT^ *©* 1 
3 fcJnxttS&JW l bfCHSrSii:^ 3 ©WS«:ff«f *ri:*«ffi 

iUXfiPfrJU l b 3 i:©ratcS*«IJi 5 9##fcUfc^ 

©T\ *SSi3 £iciMi i b»c*»S*sz:i:««flJ*«ii:T?. WS© 

« v*#»k 1 3 ©waiiiDx&tf ^ - t^ffi**. 

[0 0 3 4] 

H2 9tCa%l/T^6*36©J!MK©. flnX*Mfr=R 1 lc&. 53£# 
5*. XttjS«fc££ftffiLT, 15 2 5:MlfciIIIffiMl 1 c ©*3t©, 
J0X»J»A1 1 c^fffltSt, 02 8\ZrtLX^2>MXW®Mtl lbi'Jt, 
TfB©,&T*fcfcJ:^o 

8 0/tmKf«i:, ffi<*V^©T*. |5 2MLfcft2WHcM 
SM*5 9©j?SS:JiC<^f *rfc««ffl*S«5i&©Tf. 

inxlfMi 1 c KM** 
© flDXWS&JU 1 c©«3gtt, 5 9 ©£;*«:* e,T?fcff< 

fc3^ffi*S#5i^*S©"e^ *B*13ff, SBSST?. *<4oTti, #HX 

[0 0 3 5] 

ft*©, ifiRSac-^JCtt. ^ JftTfciiSS* 

. GPsic«fc-5«^ 2*^©M©i'-«£^£> *&«©£»«!£&£# 

2 3 2 0 0 0 - 3 0 
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[0 0 3 6] 
[0 0 3 7] 

03 0 (a) ~ (e) tt, ^WCDJEM^SrfJfflUfc. W*-m&£SI«© 

, #§6*6M£^*fc©T*&»j, r^'jf^xii, *©ffi©#&? 

5#St#e>fc5, Rffi2 1X&, Rif5 4©«g|SfC, £JEE® 2 2 * 
©£E® 2 2 2 3 , 2 4 £J!MftL, **i 2 3 , 2 4 IB®, flSS« 

£E&«9£**fc»©» *«»2 5 &&«LTV**. (^12 3, 2 4 Atfif «» 

2 5tt@3 0 (a) ©#Ba*LTV*S) . 03 0 (a) tt^dil/>X (b i - c 
omvex)M, (b) ttlBIHI (c)li¥ML (d)&MfflfCR£ 
JBfifcbfe¥If3U (e) tt^Ci (plano-convex) gfca%LTV>*. 

03 0 (a) IC^LTV^J:?^ 2«£JS UTfcUU R1«2lft 
»&«»LT, R«5 4rtSPS:«MLT, BgfcJgJfcU R1^2 

tic, (ffi#ftl«£21KJS) bfc*36®, Rfif2 l&tfn«5 4©, 

R192 i&tfRfif5 4^, wM^^jkrfmm^^mm^ 

, Rf©2 lfttfR«5 4©*4>SB#K^$bT^6, ^J±ffi2 2£, Rfg2 1& 
tfRflff5 4«:J&fifcl/fc^.»£tC, JfclSrtS*:, J: »J »< SEE® 2 2 Si&fc* 

■vy^-t5«&icfcoT^s. ±iB©afi^e>. Rif 2 1 wrm 5 4 © 

*•*-<*:*©•?, «g©«v\ 
[0 0 3 8] 

03 114, 03 0 (a) fttf (e) £j*LT^S, ±ffi0T*, 
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4 7£#J£UT, RfS2 l&tfniSf5 4<Z), RiS 2 1 RtfRffi 5 4 

£it£jg|fr£\ 03 0 (a) JkV (e) lCa*LT^S, A<Z)gP#fr £ B 
, Xtt, B ©»#*>& A©»#K:, Rlf 2 l&t/Bie5 4S:, 

, m«^e>^ efijc^ift-rs^ii-e. ri«2 i&tfR«5 4 ^mn^tzmm ( 

^ [0 0 3 9] 

&ic. 2©JtMfc#8cK-3^TBW!'**, 03 2K^-rJ: 

iic, **Xtt. f^i^'J^XIt rL*7»y**iOUi. *©ffi©iZ7 

©jDX»*©^^y^3 l«b> £££«3*©f£W- #>r^>K®K* 

ffiS3 2fcJfc*Kl, HHEB«lC«ttfc* flJIXJ|3 3&, 
#^3 4T'ffijf-r-5o 5S53 2&, 03 3lC^tJ:e)lC, ftfSjffitf* V V 
$#t4'J, $i#T-A3 5©5fe*lC, ttgft3 6&fibT, EJi|£H«lCl& U 
tfbflT^S. ffi£3 2©JS®fc:8u 03 4 (a) &#*© A- ASkfcWMT? 
# 03 4 (b) \Ztk?&0^ V^*3 2a^«StlTfey. #3 2 a 

©filO-#^ ffiS3 2©4»^€:a*lBK:**n&J:^ft. #RMf&£ ^ 
5 , -0?ge3 2li, i7;XM0j^b, ffiE3 2©JSHBlCftUT. 

£*©$?x*hfcfcJ:yi6)SiaiR (#*L<»8. 0 0 0-5 0 
OOOrpm) Sft, ttflf|fligfc«>o < »J fcfcffl&i&tf T 1 * m 

) |!IoTVn<„ ^©WB'JBH- t7MX;b4 lfr<b, *&*WbT, i53 2© 
pt, g!iyjg©3EffiS:f?e>. A#3 0(i ®£3 2#lHllK«ttaftSi:£* 0 

3 2ic^i-<k9ic «.o©ia»;iciieettsn, &oT5££3 2ici»j, rw 

©#S©, ^©3pJffl*ffii:bTtt, 0 3 6 (e) lCa*UT^S«k3fc. 5S5 3 2 
" Sr^ffl-TS-fc-r, 02, [2I3&t>*04 ^UT^&<kt>&^3U^ ■€■©*& 



ftfiE^ 2000-303500 
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[0 0 4 0] 

ft. 2 ©flHjfiB#iMK©*£tt* ® 3 6 ( (a) BI ' 6iB ' (b) 14 

¥ffi0) IC^t^C »®5 3 2' fcftB**'. ^Effi2 2©iW7 
7 7h^lt 03 6 (c) {C***3fc, 77*;hftffi53 2" Sr&ffltS 

, 0 3 3C^t *DXX^3 3 tmV. lS*K«tt&«£'& 3 2 IC^ASiBXX* 3 3 

5o PUBLIC, ^^y^3 1 SrEf«S-&TA#3 0&lBllKS'e«;« t e)SffiliiS:iDX 
f5„ X. 7tXtt£TO#4 1 *fc&1rZ>^WLtLX\t, 03 6 (d) {C^f«fc 

#4 7 &^"TSii:tt, RltgT'feSo 
[0 04 1] 

ft, BJ&j#K©A©inxK:tt, ^©ttciBiyKigtKl-sxjIfcttffl-t?^ 0 

5. X, i53 2OTlt, WSa*X««jR7bfc&e)«. lEtf 3 2 £ [S| 

W*ffl©W»fflffi53 2" " &, 7t7ftif©*ttS:ttffl 
LTSSftU W*B«BE3 2" " ©6 3 2£IfeyiM.T, »III53 2" 

" Mit, ^ronx-rs^ tt±anx#ffi#5. 7i^hxn 7^ 7 -em* 

T^S, 9f*M«a3 2" " ©@««»©#Sfc» ®5 3 2&0i|Ii2tSf 
SfcPC<, 7i;HXIl /t7fc:*32 (a) £^$UT> x7>>X/l>4 0£ 
&EbT©, EPf£!§Eifr£-f5i:, $iC, W»i»XS:ff9 3i:^ffi**. 
[0 0 4 2] 

04 0^^114 HCitLTV\S©lt 0 3 3£a*l/TV*S*St&l/fc* fffJS 
3 2 (a) ©gg$«, lmmf, «©»», 1 e^J&Lfeflfii©, MMffl 
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o 

© agftffitf* 0. 5fcE©#£®, ffi£3 2©E«Stt. *&1 2. 20006 
© gftffitf. 1. OjECEE©«£®. ©£3 2©EI«»tt, $2 2. OOO0fi 

©EHE»re&5. 

(D SftEEff, 2. 0^j±©«£©, ©S3 2 0@Rait »&3 7. 5 0 01116 
©HJ6ffcT*&£„ 

® 3. 0^CE©#£©, ®a3 2 0EI«att, «94 7. 8 0 0HI6 

^ ©EHER-e&S. 

® 4. 0*CJEE©#-&®, «g£3 2©EUERWu ^7'J>^Bi*. 

£fctfffl#SIS#'T?&S. »5 0. 0 0 0[H6©III3£!8tT*&5. 
[0 0 4 3] 

?E53 2©»»;ic & T^$-fA, «fc£©&MXtt* A^Xti. 
hXtt, #9*Xtt, ^9^f*^Xtt, -fe^y^Xtt* ^«SfflBfi^ 
ft-e. B3 61C^UT^S, M®53 2" " (e) &iS#bt\ W*fflffiS 
3 2" " (e) fflSfcUfcbT, *V^>F^-*hX&, Kft-feU^AX 
# 7;i/^X&> G CXits HDtiLVWmmZ&Kt-C* H2 (a) , 03 ( 

a) &tf!24 (a) IZm b X <fc O 03 21311^5, JDX^Sr 

(e) <D®m.mz* ^'j^^iAs-i:^*^ k#t*&s, 50. oo 

0©g^T'©HI«^JCT, if»fflfl£S3 2" " (e) WM^^Zt 
SOftflnxEttTftu «<jgvM^IBItc, fg^<fc<. ffi«*X# 

fc£T?ffi#TV*S, W^ffl5g^3 2" " (e) IIMlftl©> 

2o©inx&. mmic^? ^ 

[0 0 4 4] 

2 7 ffiE#2 000-303500 
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04 2 (a) £j*UT^S©&* fti&g.*yV- Xtt, £S8tt 
T^S, JE*«5 7-effi*TV^S, ffi««5 7©J!U\«, 3 5 0#m& 

SOUTHS. 

[0 0 4 5] 

04 2 (b) KasLTHSOMu HltC^UT^S, flnX#«&£J8 UT, EE 

^(Inverted mes aSHdfltJXU *©*3&* 2 5/tmi:bT, 
ifii5 9^ %khX. £ft5 0 /tmtlfe, #«g*S©» 

iDXtC^tfc, 09fca*L"t^6. £©-*71*y ^tf AXtt. - 
*^K*y^Att*«Jc, flnx#*^5Rtre&6tt*<£ ! &* Hiic*LT^5 

*X#ilL^;i 3 
[0 0 4 6] 

04 3 (a) fca*LTV*S©tt* h$r^L/TV^^r>^ 

LT&«$igi> x&*©fts©MKT*ffi#T^£&m&££^$u 7KWi3tc 

XttC 2 F 6 XttC H F 3 fc £©7 Lfc R I 

EJDX, Xit^(Om<Dit^MS,^MbX<D. xy^>^jDX«:ffftofe*a« 
13(i!)W^IC, E&ffl. 5mm©, (38»MESAJg 

V0 ft»wetx^f>^I, XttRI EiDX&fToTT&Jfcbfe, * 
3©Jgtt&0a*LT^6. 7KH«13, XJi*©tiB©M***&» 7y{b 
#*#&£©. -fb^ffi&«fflL'CX«yf->yDnX't«i:^»tCT^bTV^, 



4#¥ 1 1 - 1 1 6 9 5 7 



V^> fcj&tf, Wj:weti7f>TOM5. X> RIE#UX© 

A©^©7g:fKicB:fcS>&^tt*i£fc* xy ^^itixLfc^Mtcftb 

T. gtftfcfcS©^ RI EinX©*^*, IfMlt®, 

[0 0 4 7] 

04 3 (b) Ca*LT^S©tt, 04 3 (a) ICTMLfc, Wiwet 
xy*>^flnx©fcj&&fcIE1-Sfc«bi:, R I Ej&DXlCT$8£Lfc, flDXSEKM 
&Bfe*^SIW©fc«)lC, 02 0tCa?LTV*5* SffiW^&IIXW&ffiJSt/T, 
^ ±959tf>^U-M8tt, *?x- Kl 5 fcfefc, 9ytf>^ 

fc, 7»;^>^U- h 1 TBlXU v\?.y V"?^— M 8 SrtMbt, 043 ( 
a) IC^LT^S, 3 &Hl/>X^tCXyf->yjDXLfc. tKH^ 1 

3©tHJl/>X^gP#£> ^^x-Fl5OTbt> Sftt'Jf^ 
>K, GCftif©W**I6 5 ^MIT, ffl«i&Xl"Si:, 04 3 (b) fC5*L 

t^§ 0 S&IC, S£2©jfljj&tt, Ill6 5i IHl/>X^©MlC. ±T© 
5y h 1 7^1 8<DWmfcl}Z$:VX. &&Z>t>*tzMZW\syX 

# BMK©ft»«:» ±»7*;l^>^U-M8?:ttMUt, ZkZht* SB ASK 
, flf«fflnX"*-S 3 2: TgP^y t°>?*Xl/- M Mfflfre> 

«|fi*7?, *V\ Mx«> 0. 5/imlS (@MMtl!!»3GH 
z) it®, *<i*V\ WfcjDXUTfc, #J#«|S£5 1©, S$ 

*IRa:TMi<LTfc, IH!l/>XgP#©, 3fiK©Hfip, fc«fctfA>KU>^KBil 

S^lC, ^3©3pjj^tt, Mffi«*nX«|«$:^^tT, [HI 

2 9 ffiMf2 000-303 5 00 
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X) £0fM, Xttft#»4We t lyf >y • jHU • x-yf >^ 

fcWe t Etching) SrflffflLfc, J|IX#«J:»K ££*l£o 
ft. *?x- Kl 5£&MLT. 04 3 (a) KSsLTV^ WVyXBttO) 

[0 0 4 8] 

04 4 (a) , (b) . (c) (d) fCi*LT^£©&, RIEJDX, X 
tty7X7iyf>^, XI4ft»Wet Etching. 3U£^©flfi©# 
Sfc&ffltT. *&Rl 3 ICHl^X^ftSr^Lfc. itJX®*:, 013}C^L 
TV*S, £ 1 © jllXJlM&a 1 1 » 2 ©IWXMft^ 1 9 LT7B?$Lfe. 
iUXffigjjl 1 1 LT, 7KHffi 1 3 fc«#U « 2 ©fl|IX«5&A 19 5:,® 

UT, JiifiWu Hl/>X^R£inXbfc*SSl 3©*®£, to-#©#M& 
, iDX*tSfr£l 1©— 02 0^2 nc^L-o^, MBW^ftXP^ 
. Xtttfffi3F»inX««, Xtt*©te©inX#Sfcft;8UT, ±£T<D. mWfr 
&, IWC. ffl«jlIXLTV*6#*&a*L , tv*5. X. 04 4 (d) KwbTH 
S©tt, ffi#±*MJ©Tf8;B&j*bTV\6. 
ft. ItSliftlii^fflbt, Hl/>X^R£^fifcLfc*fi«l 3fcffl* 

*<8^*&«1 3 fc, «F»ilnX"t5;ii:ffffl*S. 
[0 0 4 9] 

04 4 tc^LT^S©S:)i#tCfl«1-6fc. TIB©ii »J tfe5„ 

® 04 4 (a) lC5*UTV>5©tt. 1 3 tC» RIEflDX, X&it^W 
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©04 4 (b) £jo*LTV*S©S, HI 3£a*LTV*5, JDIIMI 1 & 

Ml 3 £##LTV*$. 
(D 04 4 (c) t^LT^SCDti, iWjJlfiDI^&ffflbt, 5 9 

T% 5 9. 5/nnC, £T£, Bff yflfc-Sfc, TKfiS 1 3 tC, £#$8£f* 
0T', #&JIC, R I Ejfinx, X(^7 Xvi y f > H0i >y f > ^¥ 
S&fcELT, 5 9. 0/tmi©J|$^ ft#654ff B9*; 
SffcUfcft, S'Jffl, 0. 5^1^ ttttftft* ffi»fllIX#««:£ML 
TUPJ^-f XR I E#tmcTI8£ 

® 04 4 (d) tcjKLTv**©tt, JMSHUPIfcLT, wetmf> 

[0 0 5 0] 

04 5, X&04 6Kl3*LTV*5©WU M#l. 0 i n c h T\ J?£#8 0 
/imODjPSfC, »*9f»iDXS*lfe*il*l 3©aS«S:, *ta»C, 04 5 (b) 
tCa*UTH5 R I Ej&DX, X&we t xyf-i/^flBXlCT, 6 2nmS: 

Bfc£LT, 04 5 (c) , &t>*04 5 (d) iZjjk LX J: ? *DX 

# »JU1^ Mffi«iDXilM, X&MfflMX«£MLT, RIE#D 

El, 6/im£, «*WftW®iDXS:ffe)ii:^ »S^1S<T, 

V\ WM* lO<tm^0, 1 3 &iflX"*5£i:#ffi#*#JR&j3*LT 

tx-yf>«, Xtt«*W«»XS:*»ft±tf©llDXi:"rsi:» *I«13 

<^< (fE£#l 4 iimKf&) 7Kh b 0 «1 3&, iiMlft&ffiliitlX fc^Ji LTMX 
LfczKSSl 3*e>«, 7 v NH 4 HF 2 , XttNFfcif&ftlSLfc 

, {fc#lftftWe t Etching £^MLT, MffiSiBfr*>»j[* mfifofeLTtK 

3 1 fcfclfi#2 000-303500 
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tt&V>frj&tf&-2> 0 ^tflO^m^^iSL WjiWet Etchi 

EtchingC^tftWMS. 
[0 0 5 1] 

04 5 (c) , &#04 6 (c) (C^LTV>S, fl 1 ©iUXfii Sfr=f|l 1, 
ii" tt, r^cil^ebtiffU «2®inXffi^l9tt, 

X»«fc«BUT*<fcV\, 

$e>fc, sfcinxwarJU k Xtti i" i:@St5#Si:Uii 

sfcBJ©#faic, m^MtcT. anxaai^i i. xttir ©*®±Ki*a* 

1 3 LT%<fc^= 

*flnX««££M *3i±K3S«iflCT. 1 3 SritJXTO* 

IK Xtti l" «#£-&T. *«ftfcW»;toX&tf}£fcttffl#fcv* 0 fc£ 
U K2M£&fflLT. »X»«r^l K Xttll" ©±tS(C 

[0 0 5 2] 

04 5, X&04 6lCa*LTV**©&fltIX©JE#»C> %^\Z, ffofc^lMS* 
fr^M-fS^ 045 (b) 046 (b) ICasUT^* J: 3 1C RIE 

flflXlCT, 6 2 Amfifc^-fSi:, fll l A m^e> 6 /imp^MX^flJi, 

x&t&iHi#ig£i-£, i©oia^*"r«jRHtt, r i E^x^^^^j^ia©* 

X-e&S, 04 5 (a) tC^UTV^, J?S#8 0 ixmX, EStf 1 i n c h© 
*&R13£, «*»ftW«llPXS:fT<fc"5i:SlCffi*fc, *I</h£&^X (M*. 
«, , 0. 0 1/imfi) fc, |g2tC, MSI 3lZ$ttlX^2>. H</Jn£&* 

tz*xt. M<'i^&*u®)t>\ ^-tyn^mmzx u^*LfcdHHn?fc3„ 
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S|13©gSJ:^ 4*yH&-<DWl&tZi.&'8UK.T* I§tbTO. 2/tm 
, ^SW^7^77^i:*ot, 3 fcLT©*g|&ttff*<fc<& 

o 

±IB2oODlRH^e>&SiDX|EJlM«:l»*-t*e»K:T, 0. 2/ ( m*^6/ t 
m|*I^©£ilHJ£:, W«iOXS:f5oTI»*"f6 gtttCT. 31 1 ©#DX*ii 

l&JUl, Xlill" »2©iDXffil&*l 9€r«fflUTjRf^bfc, AnXffil* 
Il«it5l^ f2 0*IiMl9»t5MS5:, Bft-fe U 9 Aft if 
©flFMT-te, W*iDX^ffi*K:<v^3StTf»*, g«Hfc £©&«#»£«« 1/ 
xmfttZt* 3©^MgP#T*&£, Ri!?#IK»#©Rfltt##* SflSI 

icTffi#-c^5flnx«s&£i 9 (c<fc y#aa*ir, flf«inxs*i5#»ic» tf® 

5©T?«IS£-e, TOS, &tfiB»S©J:V^aDXS:ff^3.i:*«ffi**. 
5y\£>y-7\/- htbX. »«£ttfflLT» JnXffl*^ 1 9 S:> jg$3£^ffib 
# TKf^Lfe, *IiMl9^MbT, *M13?:04 5 ( d ) , 3Z.teH4 
6 (d) (C^LTVn^ J: -5 6/im^5:, /tSflilii, 

*nx«*&«/SLTW»;taxLfc#-£©, stfiBSStt, i/iooa 

^©^©•BHrtlCTinX^ffi^Siil^flWL/fe, Z©flDX#i£&ftJB"*S;i 
££J:»K Mx.«. 2inch (*&5. 8cm) ©gfi©ffl£fltIXfc, JS$ 5 /i 
m©. *S©UnXS:fToT%, &> 5/tmXl/l 00-»0 

. 0 5 /imJ^fi©fJ© WCT»It5Ii:^»fflT% 7KH« 1 3 ©« 
^ft&#ttlcf^£^;L6&if©^T*&&v\ Sfeic» fi*!a;if©^MMWS: 
£gfflLT> 7MMR1 3©*WIS:«Sf s©-e, 1 3 ©JSi2aJ#K:ftg, X 

R I EjDXiCT, ^altl 3&6 2/tmiit5il, H 1 tC, 0. 1 # m 

3 3 £BfiE?#2 000-303500 
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X#$£«fflbTI&£t6©#*fc&VNtt*ii;**;, ft2©K0&CT#g£1-£, >f 

tf^fi^afaKSSi 3 u:as#rr<& ft2©j§CHict38£"r«u #n 

X^HJi£l&£-t5¥l££ LTtt, #Hfl©JP3 ©SP#*\ -fcWtiVO. 2 Am 
& 1 <im^6©t, 7>ytt»il , 5tIbfeWj;We t Etch 
i ng»I©#a«»S:«ffllT, #B5t©»#&fifc£l/TfcJ:^. 
[0 0 5 3] 

±fB©0F*j&nXJCB8LT©Sll!!tt, tfffiffl«Hni««&ttMLT©»fl£ffo 

5&tf04 6£a*UT^S«J:3K:, 3 £±©^ v b? > ^ I/- M 8 ( 

HIl 6 (B) #J80 &ftJgLTffitfiDXU MXmShM. 1 UtflT ©T©® 

©-e, *** 1 3 feiaxffiffir^ i utfii" izm^-f^^tbxit. mm 

Zfcm?2>Z£t£<. tzt£toXffi®M;l lfttfl 1" ©±{Cg<£ttT% *DXffi 
1111^11" Sr^LTV^S, ft 2 ©JnXjfS&A 1 9£^MbT, 
13©^M?:rilT, tKMI 3&flnX*i«r:JU 1 fttfl 1 " ©±ffifCtt<£ 

iiss, 3©wffiW*inxai«S:*gMLT©w*inx€:ff'5i:SJc«fli'r*, flux 

[0 0 5 4] 

h 1 7&tfl 8 0#«HU $&£©&MT*ffi#TV^ DDXttl&^l 1 fttf 1 1 
" IMlltS. 5*;^^U- M 7ti. ;&tlX*iS&:R 1 1 XtF 1 1 " iHl 

C*m©> $jft£©£S£MLT»£#U tKH* 1 3 ZWmfiUX? S5 y kT> 

1 8&ftfflLT> ffl»flnX&fr3fc, EU 5{C^LT^3 J:^IC, jg«l«:if©^ 

MX*&#:X^Z>fiaxm%]M; l 9 teiTOnxStiSd 09* li. *Mi 3 

3 4 £|T:3f 2 0 0 0 - 3 0 ? 5. 0 0 
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- Fi 5 &Botv>*7*;i;>^l^- b 1 8 &«fflUT^<&tt*i£fe* 04 5 
lCa*LT^*JlII«3&*l 1&«LTV^, ^©ftXffii^U 9©*m*\ 
jBHfc^C&MTffc*©^^ 04 61C^LTVN§^X*IM1 1" Sr^« 
LT^S. £2©jOXJitI&ai 9©#K«* SH&^&^ilL/fe, «jPt#9* 
fe«fflbTV^*ii:K:J:***»CJ:y, Mill lfttfl 1" 
5, £ 2 ©ftIX*M&* 1 9©, 04 51C*UTV^ %2<D 

iDIi^HH £<flMnX£ftfc^©£;ftLT, 04 6 lC*t,TV^> « 

3©tfH£, ^2©iiDifflMi 9©#£tfH&53&T?ffi*Tv**fr$>T*&s. 

[0 0 5 5] 

04 5&tf04 6ic^LT^sinx#iil£gEL't\ 3Hx\ OTflf»X« 

(3B£, »5gtSii:* t ffi*S^S©IS#H:2 4 m m*»e> 2 7 p m£l$*iTVN§ 

^l©iUX3^£l/T> 04 5 (b)&tf04 6 (b) IC^LT J; "5 R 
I EflnXfcftJSLT, 04 5 (a) &tf04 6 (a) K^LT^S* ? 8 0 
/im©*ac, ««W*»xa*lfe. «*©«©**« 1 3©*Sfc, 62a 
m^ibt, 7K&KI 3©*Sfcl 8 0m©ffSlCbfc«, *2©flDX#«i:L 
RI EMXiZXm^r^ mxHtm* W%.& RIEMJ:\ZXQ2 f im& 
*Lfe*£K:tt. »0. 2/imfr&6jttm©iDXgR«#$8£1-*» 3©$0. 
2Am^e>6| t m©flIXlEKJiS:. XI^IIl»Ii^ X«*© 

»*w»inxK:ri»s-rs^ x 

li-fb^WfcW e t Etching ©#l££#!fll fc, *Ji« 1 3 © 

[0 0 5 6] 

3 5 fflM 2 0 0 0 -3 



#3p. 11-116 9 5 7 



Reactive Ion Etching (RIE) »Ihlt S^, X 

>f*>fiW*fi*l 3 fc £©£**#. Xli*©te©**tmK:*& 
t4rfc-e»4t6, Iii^;i^f- fc^tffi IT, tKIMS 1 3 &£©3jS£, M 

<^*-foBjysisDnx#a&©^, ^ 3&i:*©^ 

3ff, S<^*"fo»»LT, 3©*®±T*tt, ^f^'J-SS (4 9 5 

±ffl© #fi«13fci?©*gfitt* X»±«fi*fiI©&**JK©*^ 

-(*NlT*ttfc<fcS;ii:) Xtt*£*i 3©M±«M R 
I EfltlXlCT 1 0 /imBOfifcLfc*-^ 1/10^^1/10 0 (0. 1 ttmfrb 
1. 0 A* m&©E £W ««^S*lS*«»K:, &mmttT'&2>. 7KH 

«1 3ft2f©m»ttft»tt^ SSBfcteTtS©^ RIEflDXfefTfcoTiDX 

t E t c h i n gJDX©#«&fT*>fcV^ **»&if#tttf&v\ 

& flnx t- s r t « m # fc ^ . 

fztfZ*). 04 5 (e) W@4 6 (e) KtfVX <k ? IC, 1 

e txy^>^©ttX^£Mt5&9tf<fcV^ 
ft, R I EflOX©f!lj&tt, HI 4 5 (b) M14 6 (b) lCa%LT^SJ:5* 

JHX#SfcLTftJ8**#\ Xtt, 04 5 (d) &tfH4 6 (d) l,zmbT^Z> 
. ftliMl l&tfl 1" RI EflUX#S&*B#£fc-£T, «&65fc4$1£ 
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tf&w mm^mmuan^mi^t. *&©**RiEinx©inx#«i:, 

fc^WfcWet EtchingOlDIf*«:S2i:«Wt6:«, «*»fc 
W«toXT&ffi*fc*t>fe* 04 5 (e) XtfH4 6 (e) C^LTHftRHK: 
X. ft^tfiSlWet Etching4ffi)8bt, **»©»#£* *»»IC»* 
'fCffi*^ *SS1 3©J?£2>\ 1 0#m^«)l inchXlinch, X 
,i2inchX2inch ©ft?**, XttfcJS*©* •*« 1 3 

g<*£**zfc#ffl**ifc*^ RiEinx^ JDiiMnMH" * 

{# ffl b T ©. WS*X fcfffc ? 3 i: ic i 6 fiJ,£T*& S = 

±m<DMXZ^mtLX^Z>(D^ 04 5 (b) M4 6 (b) IC^LT^ 
^.fc-plC, ilOftlf^ilbT, RIEftXCT, *l*13©, *S#80 
, m fflli^ »SS*4I«<. 6 2*mffly*oT, * 

ZZ.Lt, ^2©»X#milL-C> 04 5 ( d ) &tf04 6 (d) IC^UT^S 
, »llWllMH"»^ RIE»ICT*tlfe, RIEirtlX 
JOXSK* 6 2Mmffly»ofc»^ ^jo. 2^^ 

&6 *m)S, (fc£U RIEftXCTtt, £tt, «*A^ »3-LfcV*> « 
«tt«sW»*X#SCT, W*flIX«:fT*;oT»*t6ifcK:*»^ 

a&c, «fttt<fc«tt««Aff^ *ft*13©.IS»«<ffl**l«. 05 
2, H5 3&tfH5 4Kn%UTV^|HIl/>X*^ Xtt P 1 a n o - C o n v c 
xffi*1fc Concavo-Connvexim X«Bi-ConvexI 

[0 0 5 7] 

04 4, H4 5fttfH4 6K3LTV**, MWH^U^ W 
X»l!3l/>X^S:^«bfc*SSl 3©> fSlt> Xtttai^XJtMfcS: 

BB»e», H*£W»toX+*i:, x»E3l/>X«5:MLfc, *A 

3 7 £tifE#2 000-303500 
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«l3©-®fcL Mllf^W'^, XttHl/^XJlM* 
Sr^fiRLfc, «iB^^S:W*iDXt*ii:^ffi*S©T?, TIB© i. o 
-5 = 

s$#©, *i^tM«b*^. 

tfiDX#ffl#*©"T?, 9y^"iDX^e>, )KUy2/>^iDX 

•e&s, mmtax^bx%. wit, xtiia^>x^»^©, flnx^r 
® jdiwi iOTt§'tt% tfi&Mfltix^&yfctf e>, saw* 

y*x©5pjj^4:. #iSffl*inx**©£Jj&i:* HIiffi*Jiix*t*©f!lft© 
. ^©fiJ^fcfllffltSifc^ffi**. 

«©fcj&#fc<fc*. 

[0 0 5 8] 

04 7K3LT^S©tt. *IMS1 3©SSfll#e>, R I E#DX, ^7X7, X 
tt*©«&©-ffc#»ft, xy^>^JnXS:fToTjR^Lfe, MffitflHI 1/ 

. TO«f**nX««S:ttMLT, H2 0lC^LT^S. U 7 3 7 fcftffi LT 

ft, |4 7 (c) £jSLTV*S©», ffl*±^y©Tt?£0©-«lT«>S. X. 



4#¥ 1 1 - 1 1 6 9 5 7 



yjf-fi/- h 1 7#.tfr7<y bf>^l/- h 1 8 ^L/T, ±T©£ffl#e>, W 

m&ti^nx. mmmuyxm^^t^^i 3 OTWBftixaM**: 

^ITlWIt^L 04 7 (a) C^LTV^tt©* *St*13 0^« 
£,04 7 (c) IC*LT^*«MK®. ^il3«iMl^^ 

[0 0 5 9] 

04 8Ca*LTV**0tt, £|RfC« *S«13Wt5i^ 2. 0>f>* 

isyxmft* XliWE3^X»Mf 1 3S:^«U *©£< *&K 1 
3fc««rLT. ***13fc, H#**©* * ©*»K:T*ffl«*, 

(S, H4 8 (a) Rtf (b) lC*LTV^©tt, ftCBMKTffcStf, £IB±» 

4 ^©^ICTftffl-r**^***. 
[0 0 6 0] 

044, 04 5&tf04 6KTSftBLTV*5*X#«tt, -ffl-fo©inX*«fe 
CHbTORHfcfXoTV^tttl**, ^IKlCtt, 04 8 IC^bT J: 9 
2. (M >^tfxA-©*iB±K:, l/S^hfe^ftbTTX^^bT, *ft« 
13C7^^mt, *©$&. jbfSWftWet EtchingftHffliff 

Xtt^©fl6©^««:bfe. *fi«13S, «j***z:fcffffi#** WW 1 
1, X&04 9lC*bT^S. £3©iDX»J»:R6 1& 

ffiffl-T*^ Xtt*©fl&©flMK&bfc, iDXtfiiMUftffll^ #tJXtS#\ X 
ttinX»JU K XiiWMH" *«Wl*6Zfcfc<. ttftC, 02 0 
C^bTV^ **U73 7fc«fflbT, ^M3«>$:£«, pSffifflfciUXflMrt 
^^Lt, MiB^e)W«inxS:fT*e>*\ Xl±^rlBW»inX*«S:ffifflbTW 

3 9 2 0 0 0 - 3 0 
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[0 0 6 1] 

B4 8 (a), (b) , (c) &tf (d) C^LTV^*, 3&, lfi 

•fo, XiiftlOOffl, XttRl, 0 0 0fi©E3l/>X^S:^fi!tUTV^6 2>f 
>^©3£fi (wafer) &ffi*flnX-r<& £ SfCtt, 04 9 (a) (d) K 

©fifi©&«, Xtt-£©ftfi©^M££!fflL-C, fg3©fllJX*i#J;R6 1 £»#UT, 
^3©HDXffli»^6 1 ©2Klffl# 6 2 3 5:, 04 9 (c) (e 

) fC^LTV^^fC 2IH»#6 21C, *BS1 3S:#Alfcft. 02OIC* 

ffi, 04 9£a*UT^*©ttHH-fo©, *HS1 3©9fB!IJnxi:W*DDXS: 
#«LfcflDX#®Ko^T©&«£LTV*Sttft-£** B3U>X^fc, RIO 
fl^&»10 0fl, Xttftl, OOOffl^LTV^S, *fi* 1 3 ©WSflftlX* 
, WBflllX*, 04 9lC*LT^S*§£©* i 3 ©ffli!l#nx£flTOix£ 

Ttt, *</hsv\ ^-¥^>f. gc, ximi\:±v^^E(DmmM^m 

ITMl^e)^ *fi«13&* ^3©iDX»A6 1©2H»#6 2 
ICftfA (*ftiit?) -f£3£T% 3fc, I3ffl»lil&16 

4ot^t^< ^IfcTKIfl 3 hf3fflMIJ*6 1 &, 02OIC^L 
TV^^U73 7 ^fflbt, *IMfil 3 fc-£#LT^6«3©iDXtt»J*6 



Sfir^r 2 0 0 0 -3 
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ffi¥fg£#B#> flliELTig#>T^5©T*, tKHS 1 3 ©ffl#&# 'J © 
h 1 8tt7>^i- Kl 5 SrJIfiofc, 5«y fcT^^^l/- b 1 8 &&M-t3^£T\ 

7^1 8 zmmLTwmtaj:zfi&? t* 9/io«±©^a*. ^^x-f 

1 5 S|fioTV^S±»©5ybr>^^l/- h 1 8(Z)®^«*I$tl§3i: 
fC&£©T*, 04 9 (b) fCT^LT^&<ke>iC, H 1/ > *J#R & L T ^ * *& 
fil3 0D, IHl/i/yCjgttOJMS (77>yhffl) £tt#ffi*;inXS*l*#a&tC, * 

3£fC, Sg 3 ©j&tJXMA 6 1©^££, Ell/>X^feLfc*fi*l 3 ©if 

anxfefrfc?*:, si3©inx«ifr^6 ii±s*^ffi*Tv^©T*, ^<ifi*i 

£*l&<T=tj, «3©inX*l»*6 1 ©ft»K#ALTV***S«l 3tt, 
# tbT, 1 5 iitmKfft©JSSS-??©agS*-et±WSiDXa*lS, D3l/> 
X«MK©#&Rl 3©JP3rt\ 3*0 8 0 #m©^£T*&*l«:, 8 0/tm-15# 
m= 6 5Amfi0int'll »3©fltIX*Sfr&6 1 3©SS*5|3C 
Tffc, Mil 3^6*3^6 5 0mte*T©J*S£M;ftnX&fTfc3£i:# 

[0 0 6 2] 

04 9 (c) tCa*LT^5, *i«13 0M^ M©«T\ 3©0^^ 
ft©. #fi«l 3 &#ALTV*S, iiDXffi|&^6 1 Hft^0$r»6 2 
£?gjSl/TV^ *DX»^6 1 &ftfflbt, ffl«j&nX&fre>Se>#. 04 9 ( 
e) {C^LTV^ *,^7!MK©2£IHas# 6 2 5:^fiSc UT V^S, jDXfflftM 6 1 J: 
M^ft©, *PXH«6 1 £^jSLT, **';73 7£, SglC, $M 

4 1 fctJIiE#2 000-303500 

/ 
f 
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[0 0 6 3] 

®5 0lC^LTVNStfm, 7KIMS1 3<DK±\Z. #9*1*, 0. 5mm©ftS:^ 

0. 5mm0^Mim^6 3 5:, *£r« 1 3 ©JC±£«^ 
T, ^il3C±©»?>> RIE (Reactive Ion Etch 
i n g) jODX&ffV^ S?S*«1 5 #m©C!Il/>X^S:, #IMS 1 3 ICJgJfcUT 

tfft, (iMi) ©XtoUJC 7X^6 3^^^» 

(jlC^IU, #Ir*13K:, l5/tm^e,2 5^m«±Ol!!II/>X^S:^« 
fSfrfcV^i:, 7KH=Rl3tC, 1 5»m#e>2 5 ^mgjiffl, EI 1/ > XflMK & 

V\ UinflMK8»C, *ft«13K15/»mft^©iai/>X*««:»iat*« 
pre** v**:/^©&M*B©£2tf* o t&Ztfmz'&lztz 

6 3lCV*?£frttT, RIEjDX&fT^fiW^ RI 

EftX5:^fflLT, *S* 1 3 tC, i£2 # 1 5 * m^±©[H! VyXteftZ&fc? 

©fg&£f£ffiLT, ■7**«6 3&Sift'r*i:, *S« 1 3 ©*|g±K:* RIE 

*tf$8£"rstf£»- *||*13©. *K©*^flnxtf*i*«fcfc5©"^ 
^63i:lT, XM^^bt, *fi*13®, -7*«6 3*:L 
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ffi, ±gB©#S£)L*MC, K5>f:7-f/l/A (fa#>MRCK7-f7^;i/A|iffl 
flSS) &^lt, 1 3 ©*if±tc, b^X hWJott£#&T**K ^ 

Ml 3©g®±lC, l/^'X h ZMtft 2>t&X*$V ft Z> Z £\$oSffiX* 

[0 0 6 4] 

S5 1M5 2lCa*LTV*5©tt, *IS13S:, MffitfEj U>XJ#R, X 
5*»fcx £&J§LT, #J&«1 3 felHb^XJgttlCj&DXLiMk 

*©ffe©flnx#«fc lx. ««ttfcffi*flnxT?**, HWffl*ioxflMfc xtttf 

TlifcS-f Sifcfc. tHJU^X^&^J&LT^S, *^13 0l®$:, xy^ 

>**#nx£, »«»3&5if»JnxS:^fflt*ii:T», mmtx. 2MM&1 

3£, «<, *<inx**::i:#ffi#s#»£a*LT^6. ffi, H*, ^lft©fls 

±f2©rfc&il»-rsi:, *M13^ RIEfltJX, Xfcfc*©fl&©ftSt»fc 
fti/^xj&wcinxLfcffL flFftflnx&frfc^fcicfc RiEin 

g&tfffiffig£ft±£«3h#ffi*£c RIEinX, XttftWiWe ti*; 

4 3 ffifHt 2000-303500 
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f-yyuaxt.. mm&* wmtuxt. x?^:/0'inx£#jflLT*£*i 3* 

txy^>^#$, XttWW^IS, Xttffl«itIX3M8&ftfflLT, *fi«l 
gP#&. Reactive Ion Etching (RIE) MXZfi^X. 

mm*** mmvi. ximmmzm^Lt^ RiEmxiz£?xm%.LtzM 

t E t ch i ngftlXfctTfeoT, R I EjDXfC J: o T»fe Lfc*DX^S* £ 
[0 0 6 5] 

S^C. 05 2 (a) lC^LTVxS«te)ft^C ©liC^UTV^, WBflflllX 
*«fc«ffibTinXUfc«U M^H . 05 2 (b) , (c) , (d) M (e 
) lc*L"0*SJ:3C* RI EinX©flDX#$£:^MbT, 0^ ^ 

*KlTwLTV***£*. R I EjKKKLX****?. 052 (a) }C 

<M<X. «f£©i*VV Bi-ConvexSW:, 05 2 (a) ICasLTV* 

S^24. bfimV. jfi»aiS£©-#JSV*i:;i3©)SStf 2 6. 5^m©»«& 
, 05 2 (f) IC^LT^S J;e>tC, iB#8P£5 1©J?£#5 0. 5 fimX. * 
5 2©fflS#©J?SffO. 5^1% «»»#©-#£v^;i3©£S#l. 5 ^ 

-^©^©£nx#$i:bT, RiEinxjcj:oT«*ufeinx^5tJi&, » 

«WftW«iDXS:«fflbT^*-rS*\ Xtt«Wet Etching* 
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fa® b X •? & &gffitt & & = 
[0 0 6 6] 

05 3&tf05 4 {C^LTV^©&, ^ 1 ©»X#I£ £ LT, 05 3 (a) , X 
«05 4 (a) ICS* LT 1 3 .•7^^>^LT^MttK*^LT 

, *I«13©W»^K:. tt&tfO. 5mm©, Hl/^X^IC. tp^fJ'S 
RIEflOX, Xtt^©fl©«*We ti7f>^15:^ltM 
Lfcft, H2©#nX#|&£ IT, 01 (a) lZmVX^Z>> flffliffl JSilIX#« & 

, tt±tf©£2©jDx^«fci-*fce>i& »2©flnx^jrc&*< wffl^atr 

a&JC, 05 4 (c) (C^LT^S, Bi-ConvexSW, WWX 
fc, WmMXZW%bZmXVtz%:. 05 4 (c) iC^btV^Bi-Conv 
c x&j&ROMWMfrbs 9. 2 5 /tmfoR I E*QXJCT> fS«Ii#*e> 

xy^^fltJXfCT, mmmzffi'bt&t.. 05 4 (d) ©7£#t 3Z.tt05 4 
(d* ) ©7f?^©, m<m<X. «llOBi-ConvexifR0*i«* 

SbtC, RIEiPXiCT, Bi-ConvcxSM^ ffi&BMKJC*8/M;fc 
ft©, B i - C o n v e xSM^IIIWi^'©, ISiWMIftl 
#a&ffifflL/T, Bi-ConvexWSffllA^, ffl«fftIX&f?fc3*\ 
Xttft^fi&We t E t c h i n gfc£©jlIX#&K"t, R I E#tlXlC<i:£*n 
XSK KM * * £ > <k ^* jygi& W . 

ft, 0 5 3&t>*0 5 4 Kl^LTV^5lllIX#a©SiWtt> fig* 5 2. 0mm©7K 
g«l 3lCHLT©SttlBS:ffofctt*l£%, HBR©i!IXB:, figtf 1 " i nch 
XI" inch, Xtt2" inchX2" inch©« Xtt*JM*©*£r 

[0 0 6 7] 

4 5 ffifE^ 2000-303500 
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05 5 (a) fttf0 5 6 (a) fca*LT^5©«, Mffiffi*jflDI«#&ftJ8 L 
t, J?£tf 8 0 fimX\ i n c hCDfcUflMK®, ffiS#*jBtt»UCffl* 

flDX3ftfc#£«l 3&a*LTV**. 

05 5 (b) 5 6 (b) tC*LTV*S©tt, 05 5 (a) M5 6 ( 

a) {C^LTVn£, I$^8 0/tmffl* a B a«13©ISt R I E;&tlX©#DX# 
^2:^Ml/T, #S«U 3©/tttffi#e>6 8jamg!iy»i:l/T, *fi*13©£ 

05 5 (c) &C^bTV^©&, R I EfiUXOMX^giZmMLX, SID, J?S 
#8 0 /im&ofe*&Rl 3©^$£, ££#1 2 m©ff S JCiDXLfe*Sr« 
13S, R I EflDX&fffct>fc/ifllif#e>£tt, 7yft**i, NH 4 HF 2 , 
XttHFfeifOTlfc, WWet Etching^oT, RIE 
*DXtCT|g^Lfe*DX^SM (iSS©^^) 5:. 1. 5 (im&ZlsX. 
1 0. 5 fimX. 1 i n c h©*fi«l 3 £;&[lXLT^&^jS£^LT^ 

05 6 (c) C^lt^SCIl R I EflDX©jfltIX#S&ftJ§LT, SID, * 
3 #8 O/im^of^HSl 3©J?££, 1 2 /tm©£3K:j&t!XLfc*B«l 3 
7*;ft**», NH 4 HF 2 , XttHFfc£©*«(f>JCA*lT, RIEflDX 
&fir&o£#M®;fr£> 1 . 5/imh, R I E jDX&frfcfcfcv*, ^r«®3^& 1 . 
5/ttm©, IHWiBfrS) h-^;i/T3 Amfc, <tf65Wet Etching?: 
fi&-DXm£t2>Z.iHZ& »J, R I E#DX{CT?g£L£;&[IX^IC/§£, 1. 5 ^ 

=fgl 3 3:JnXLTV*6:fKflg&a*bT^5. 
[0 0 6 8] 

05 5&t>*05 eiZBLX^Z&OlZ, m®. Jf£3#8 0 /tm&-3fc*IMgl 
3©J?$£, RI EiDXOinX#ia*ftfflL/T6 8 AmsgyapfcLt. *St«l 
3 ©^££ 1 2 (im£?Z>£. R I EilflXJCkS, X »£*&©, W 

«fcy, 0. Z/imfrbl. 0 /irafi^'(Di$CWn'fflI$©, tKhbS 1 3 

<Dmw±<DikmMt>\ *3.v-&m$k±<o. -&m\z&%mm\z&<<) # *-vm. 
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Tffi#TV^ JM#8O0m©*B«l 3 0 5 5 £a*UT ^*«fc 5 R 
I EjDXSff«:oT6 8MmBBy«fcUT. ^ 1 2 m mil Lfe*S« 1 3 © 
, RIE^^of^W^^ X&0 5 6lC^l/-O^J:e>lC, RIEftl 

, 79ft**»ftif©»«fKA*lT, fcWfeWet Etching^ 
}*\ Wftf^Etchingil$5:i0»a> 
, ft^WftWe t Etching ^ot, R I E#UXfCT^£bfc, fltlX 
^KJ§£J?£i:bT 1. 5/tmlS, MffXMM^I&StS 3 *£ 

a 

fa RIE*DXlCT»aUfeJnXSSMS:l»*tS#Si:bTtt, 04 5^ 

1. 2mm. Xtt2. Omm©*,**fc Xtt***Kl*WrLT, 

6(C^LfcJ:9iC, 7 9ft*M. NH 4 HF 2 , XBHFftM*fC * 
ft*13fe£ifi»K:A4x*£fcK:**< »Wet Etching©iDX 
^mmhX. RI EllDXJCT^LfeinXjEft**:^*^**^- 
[0 0 6 9] 

H57, 05 8, 05 9&tfB6 0lCa*L"t^*©t*' £ 1 H 5 7 

C5*UTV**©tt. ttfc#2. 8 9mm©, RS»*T?< ^^2 9. 5 m"Z? 

) It #|WH3«(5 6. 5 9 5MHz)®#tt5:«l 

£2K, 05 SiC^UT^-S©^ RIEiDX©*nX#IS5:rabT, 05 7 
[3bt^5, *Sfl3©/t»^ 12. 1 3 /*m£R&£UT, 7KJMK 1 
3©«#, IV. 3 6^Hftofe, *ft*l 3©*«R O 6. 1 5 9 9M 

4 7 aj|E4# 2000-303500 
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Hz) ©4#tt&W£Lfc|g»BS:a*LTH5. 

£3C, B5 9lC3o*LTHS<Z>tt, R I EJnX©flnX#«£ftJ§l,'CilIXl,fe 
, 7K.M1 3©*If±U:#£Ufc* G3iaW*DX^KS (#£«©»#) 
t£B&&CT, 05 8lCa*LT^S2KiSMRl 3©, R I EjDXSrfffto 

Wlg&IilLT, Kft-fe'J^AfeftfliUT, »«ttCffi«toX«:*Tfc^ 
, JPStLT, R I EilIX©JlIX^«lCT*&£L&, JDX3EKM fcBfc**6fe& 
iC, 0. 12Mm^»ibt. *S«13©J?3#, 17. 2 4Amll*ofei 
©. *&Kl 3 ©MM (9 6. 8 5 4 7MHz) ©flftt^ajJl bfc^ISS:^ 
LTV**. 

^4(C, 06 OlCa*LTV*S©tt» EI 5 9 IC^LT^S, ;tf<IMg 1 3 ©JS3 # 
, 17. 2 4 Aim©, #g«13©, flDX^KJf * *J £ Rfc** * I ftK 
T> Sflt 0 5 9tC;g*LTHS#fi«l 3 fc, ffiMi: LTtt, «3©»&i:H 
C<, Kfc-feU #AS:ftJ8LT, US. 4. 9 6 m©JP£ LT, *BS 

13©g$^ 12. 2 6 /tmilftofeta 3 ©MM (1 3 6. 1 

1 4 9mhz) ©^ttSraiDtbfeafeafBn?**. 

[0 0 7 0] 

±ffi©;ifc£3MI"rsfc. £1% IU. 05 7&c^LTV*3MM©3l$!0 

05 8£a*LTV*6©tt, . R I EiUX©JlIX#«&«J§LT, EI 5 
7lCa*LT^S, *a#2 9. 5 # m©7kJM£ 1 3 & % 12. 1 3 nmZfe£L 

£»-&©, 7k&&i3<D%tm<Dtmt:%&£.* ai!Bft#±Jgsfr©. 

©* H e H Sltfr^ £ L T ©ftjgftffi £ * L T ^ £ . 

^3tC, 05 9 {C^LTV*3©te, 05 8{C^LT^£k R I EflBX©fllIX# 
f££&ELT, 12. 1 3 /im£|&£ Lfc&fc©#IMSl 3©, RIE#[JX£?T 
ftofe*®±^e>> WaSM^LT, K-fb-fe'J tfA&ttJBLT, 0. lZamZm 

ZW&L 05 6tC^LT^£l§£©Mt&JI& l J. 05 9 1C 
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06 OlCjSLT^*©!*, 05 9 1Ct*UT^5*IM61 3&, 
M#J£LT, Sftt'JfAfeftMbt, RIEiDX&fTfcofc*ffi±*^ £ 
SilbT, 4. 9 6 itmfe»*»ftf *»I#aS:ftffilT, RIEfl[JX©WX 

06OK*LT^SJSftR©8i£B^ 05 9{C^LTV^M«<Z>M 

©«0^mltv^-£#*!I6o ±ib©*s*#&, RiEDnx©iox#s 
«R©»i!fc8i^s^fffl^fc, mz%s ri Einx&fTfcofc, *&« 

[0 0 7 1] 

±ffi© - £: # & W Wr't SwtM**©^ HlBW*j&llXfc« &f£M l/T 9FA 
iDXLfc. 05 5U3LTV***ft«13©«Stt, t«&t<, fiV*«S©« 
|Kt «jgLTV*S, £tt£fc#g«l 3®, M«15&3£#>1- 
1 3©£S£?f <*SBttKT, RI EiJ0X©*nX#^5:ffiffibT, *" 9 «13 
RIEitIX&Cj:3, *X^ftS (* a H 0« 1 3 ©*ffi±#, 

»£#M©BU:fcoT, ^ xais/U3>©#«*, xi^>'J^®ifti 
^<ftfflt*wii7ym*fev^s©^iR»©*is?:-r6-fctcas. ^t* 

R I E*XKJ:oT$&£Lfc, 0. 2<fm^l. 0 /i mfc*©at!X£K« 

im ««E»ftW*liDX©inx#SS«fflbT, BfcS-r*;ii:-e, m * 

rfclCfcy, RIEiDX©iDX#a©^S:ffie>, «*w&m*inx#s, x, 
W Wet EtchinglDlfll«:«ffl^*, R I E*DX©*nX#IS 
©fcj&fcjf^fcttffi***^ WiWet E t c h i n ginX©iDX#« 

4 9 miiE4# 2 0 0 0 -3 
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et Etching^ XttR I EiUX (MfiHC&/j§-r £) ftlX 
g(Si0 2 )<iD0 2 (flftiK) hft^iRlSfeje^bT, *fi (S i0 2 ) fr&B* 

* (o 2 ) cs i) >f ><Mft# if < . s&t, «»»Kfln 

^ttK (OXtt0 2 ) Hot, 7 v*>f (OXtt0 2 ) tffl:^ 

*t, *s*i3©^®±j:y, M (ox«o 2 ) ^ffttfffl-riinciy, * 

^Sl 3®Sffl±i:> 0. 2 Amfifr&S/tmfiO. «<t*W &ffiL£#7.£ 
X&S/'J 3>©#£SII (Si) , Xtt2/U3>©»ft«I©llt^fll*6, 

Sic* 3^»»bT5H (Si0 2 ) fcfc6#&t>&*. 

X, *B«13©£Ii±K:ffi*SS/';=i> (Si) XttS/U3>® 
#££©K. X&£i£ (S i0 2 ) , Xtt*©te®, »ftft©R (inxXStJi) 
©JSCSti. >f SkmOS^i:, RlOkmCi^t, IS 1 0 

OkmCl^i, Rl, 0 0 0 km(Di^i:T'H zMMR 1 3 ©*®±tCffl*6 
, ftJX^fCJf (K) ©J^SttJMfcStttlJffc* m<D&2^ f£V^feV^0. 2/iin 
5 MmfitT'tfe5 = 
[0 0 7 2] 

06 1, 06 2, 06 3&tf06 4 Kasl/T^5©», 13 l/>X7£ftJC, ft^ 
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WftWe t E t c h i n gJrtlX. XMTO&flDX, Xii* <Dl&<DinX&8l\Z 
T. HI/^yCJgttCflllXLfe, J?SA«8 0/imt. £HT l/>X«©gS£# 6 0 n 
mX\ ilg^ line h^±©M^©*M 1 3 HDffS©* J*3#8 0 
(imT*. Ii#linchP;±«D, KI U>X^ttCfllIXS: UTV^&^*B« 1 3 
©±K. *&fl|ft^©«#S!IS:«MtTliSy^*)*feft, 016, 02O&t>*02 
lK:a*LTV*£>, PfffiflMUXM (7«^I) £#!fflLT. ±T©7 9^>^ 
yi/-hl7X0fl8S:«ffllT, WASJDX&frfc^ X«0 6 3 &tf0 6 4 
fC^LT^S <fce>£. £<^CJ#K©, iau>X^K:liDXUfc7KMl 3©, 

ft. 06 2&tf06 4 fC^LT^S, ^»;©9S^tt, G3 l">X^£^f£L 
[0 0 7 3] 

# 06 5. 06 6. 06 7. 06 8. 06 9M7 0l3Lt^Sfflil 06 

1 C*l/TVNS;!KB=Kl 3 tmVBVKD. J*3# 8 0 jti mT, IHl/>X^©» 

#©#-£© 2 TO©. I"Il/>X^S:^fiRLfe*Sfil 3 £, ^lCftlW 
ll&tfll !20iiDIiMl 9OTlTM(,fdPliMl 1® 
±}C. IHU^X^R&^SLfei&iniBfc, 1 ©flDXlfi&JU 1 Rtf 1 1* ©± 
£, ^©££©»JCT«tt (££fi<£tf) Xttt&BI, Xtt/^7 7-f 

y. Xtt*^i:'0Ag a r o s e^^Oifl&^LT, $ 1 ©*XHSjA 
1 lfttfl 1' ©£±IC, IHIl/>X^S:^Lfc7fcaSl 3$:. &flg&£©}£ 

t. ±t©7 «yt> ^7* u - m 7 Rot i 8 sftffi lt, ^mitB^yx^^ 

5 1 ffiE#2 0 0 0 - 3 0 3 5 0 0 
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»ju i&tn r ©OTSflffttox-rsz:*:^ lai/^x^^^tTVAS 
, 3©OT£tf&ffi»inx*6;ifctfffi*s<B'^ *fi«i3icj&«b 

[0 0 7 4] 

SntlZ%* 067, 06 8, 06 9&t/07O£^LTV^©&, 1 i 

n c hC^OSfiC^Sttfflbfei^llIICRIlTaJKWSlt^i. 

ft, i inchOfcJ&ttfcSK&ttBl'fc*^*' B#lc*LTV^ £3 
j{ 6Um f, E£ff2. Om0«> «gfr»#©jM#i o*m#e>o 

5,*mft©, ltit©l inchffllfi^. #&5 6fl©*B£ 

»*ffffi*6©T?. «*©*«#**<**«**«** l*Sy©»»3*l* 

[0 0 7 5] 

0 6 7, 0 6 8, |6 9W7 0i)W^ffi» Jg 2 ©iDXtt» II 1 9 
©iS£h, »2©inx*lft*i 9©«R^jB«-effi*TV^S©^ 

fr©fflSj&&jSl/T^*. 

06 9&tf07 0lCj*LT^&©»> |HI U>X^£^)£Lfc*M 1 3 ©, H 

«*&a*LTV*6©K:»LT, H6 7RtfH6 8C*btV^©tt, 
fcfcJ**Lfc*ft* 1 3 ©«$ J: 'J *u « 2 ©*DX»£ 1 9 ©«^ £<£< ** 

r ii ic <fc u , si 2 ©inxjitsmi 9«»mii:^<> 

JR SOUTHS. 

ft, 06 9(c^tTVN§, ^2©iox»Ai 9ii, *Hi:HUttR©a3e* 

^-ern^-cv^, ««#5*£fcMLTffi#T^£©£*fi/-c, 07ok^lt 
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X, 067, 068, @69M17O0 (b) (C^ LT ^5 «fc ? £, RIE 
JDXICT 1 8/im&B$ilfct, ^ l J0 1 Mm?:, (d) iZ^kLZ^Z 

mw.m£mmt\ix^n^t>m^.t bx^^^o (c) k^uths^k, 

ftfcWBittXettt*, 1 9 ,am©;£«WMXLT&J:^©ttfe*>5^&5 

o 

[0 0 7 6] 

m 071, 072, 073, 074, 075, 076, 0 7 7 fttfH 7 8 L 

TV*6©tt, 8 0 yttm-e, St&tf 2 . 0 mm, Xfi 1 i n c hJ*U:©:&7£ 

ftT% IHI/>X^©SS$#6 0 /tmazKMl 3 £, 01 6, 0 2O&tf02 
lfC^LT^S, ±T©^yt?>**^- h 1 7 

&t)tl8^1lt, 7 3 7 LT, IIIttIA^« ft±W 

©ffl»iDX«:fTfcoTV*5tt*tea*LT^6. 
0 7 2fC^LTV^©&, JM#8 0 /tmT*, E&#2. 0 mm© 

i/-M7Mi8Mbt. MMi^^ ft±tf©w*inxS:fT*^i: 

, ±§PO^>y^>^^ , L/- b 1 8tCTjfilIX-t"5iifit#4 mm 2 (2m n X2m^ 
# 4mm 2 ) -efeSCDKlMLT, TfiP©5 f M 7 ^TinX"r*iBfll 

#3. 7 5mm 2 (4 mm 2 - 0. 2 5mm 2 = 3. 7 5mm 2 ) T*&5©T*, 

_hT©5 -y ^yf-J^— v i 7jtfi 8icr, w»inxS:fT«:^w«inx©flSiy 

[0 0 7 7] 

07U, 07 2©0®#|Sfc5ffi£j&tt» 07 2K^LT^6©&, G3U> 
XJBft&J&jSUfc^KBSl 3©, [HJl/>X^©ftSIHCftfMX^T&e> Z\tZ 

5 3 ffi!E#2 000-303500 
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[0 0 7 8] 

073, ®74, 07 6lCa*LT^5©«» 016, 02O&tfB 

7Jtfl8Stt)8l/T, WB!IW»iDXS:ff*^*^K:, ±T©5ye>^l/- 
h 1 7fttf 1 8JC|iCiD*^iDfcy» ±T©7V^^^- h 1 7&tfl 8(C 

ffi, 07 4&o*LT^S<mi, 07 2 tCTRlfi bfc «fc 5 6 5 ff, 0F8 

Xs B^yxm^m^^x^^m^Lx\^(D\zMLx, 07 6tc^ 

T, Hl/>X^Kft»&«»bT^5ftJIR&*bT^S. inx#«i: bttt, & 
[0 0 7 9] 

0 7 3 07 4 07 5&t>*0 7 6 ICsjsLT «fc ^ TK^t^S 1 3 tC, 

misyx&ftZJ&f&^fc^ ^(D^mn^tLx. sifiwisfffl 
^x, ±t©^ y ^yf^v- V i 7&tf : i 8 tc, h— ©inM* c in*>*«fc 3 
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z ±T07y^>^^-i* 17 * tfl8lc ' nu-<z>*fitf infest 
R£1-*::i:#ffi*S. 07 7&tf07 8£^bT^SJ:e>K, Hi/ 

[0 0 8 0] 

07 9&tf0 8 0Ca*L"n*5©tt» PfSKIHJ l/>;*7&#£J&J*bfc*fi# 1 
3fc, 07 l{C^bTV>^J;9{C, 01 6, @2O^02 1f3LT^§> Pi 

. fflSinXLTV^SttJB&nsL't^S. 

07 2KTMUfcJ:e>{C. H8 0C^U^S©tt, *I«13Kl^«bT 

Hca»e,nfcw*»6 5©»»tgstK:j:y, &*twv>xmftft® 

tf, ±fcT#£ffl**X$*iSttJI&a*l'Tir*&. 
[0 0 8 1] 

08 1. 0 8 2fttfH8 3Ca*bTH*©l*. EI I/>X?#iK£?&&bfc*BflK 

fr&RI EttX©iDX#&£ft«bT. 1 9/imBfe*bfcft. R I E#[IX£?T& 
?3iHCJ:'.m£b£, 0. 2 5 m mrtXggftJf (KftK. X X 
li^MM) 07 l {c-cMbT^6<k?ic, SSfliliS^Mlt 

ft, 08 1OT8 2lCa*LT^$J:5fc> tKb^SI 3 lC0^bfem^>X^ 

tr>^^i/-h 1 7&ttMbTW»inx&ff«;e)*^ctt. wi^fi*^ 

5 5 »2 0 0 0-3 
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i stbiz. *?x-K£fefc:7yt°>^u-M iMi sn^v^ 
, ffi**itf, T«P©5 v\£y*fzfv— h 1 75:, »«fc£-effl#TV>S&««& 
ftMt*^ Xtt»fci?©&JWE^ffi*"C^*5 v h 1 7 

9^^U-M 8§:^ffibT, lil 6 5 t IT Mffct 'J f ifOlI 
M£ttMLTffl»iOXUTfc, Jfi»SI5#©*a#, 0. «<*V>©T? 

X> 08 3lC^LTV^J:9tC, 3 ICJgjfcLfclHb >*?&#©. 

h 1 7&tH 8 iifetc. *?x- Kl 5 IrWofe^^tf^yyi/- h 1 
7&tfl 8 &ttJBLT$f»jnX"**i: «fcv\, 08 2, 0 8 3 K5*LT^6©tt. 
0 7 2JCTWBLTV*&J:51C, IMfc* U tf&fc£©ffi**!l 6 5 1 3 iZ 

fc&LX^zmvyXi&ikvftmz, jLTO^vVyy^is- h 1 7&tf 1 8® 

, jja#o. 5 Aim©, tai^X^ftSPtfx fcasjEEAfcSffcffi^WRffitf 
iH#£*i£#fc*b£, ±T©7»;^>^1^- M 7&tf 1 8C, *?x-Kl 
5?:l5ofet)0$:«MbT^ X*©fi6©^M«©. 79^^-H7J 
tfl8&, ftJBL-Tfc* [HJl/>X^£7£j&Lfc*ll«l 3 «R*T»* 
tf, 0. 1 /imfitTOffSCST?, flnXLTfc«8lf SifcttfcV*. 
[0 0 8 2] 

IHll/>>C?g=R£* fc^lft&We t Etchin g#DX, Xli8MW5&fllIX, 
X&-£©fffi©#l£S:&flILT, EIl/>X^K:inXUfe*a*«:, 

i/>x^^$:^bfc^Mi:, B^yxm^^hx^^>Mm^±ri^mm 

K, SBSfaill^ffibt, MI&tfWlg#nxHf&?^ Tf3©<fce>& 
*|J*#&3= EJl/>X«£^J&bT^3^£©Tr££tt, tKHIS© 

Dnx t s 3 £: c ffi^s . 



1 1 - 1 1 6 9 5 7 



Lfc«s©7fi££tt* m^J&ft£*zz£VL*z<D-e. Mini* o 

«, eo/imfi) <Dmaifim<x, mnm&tt* mmtxm^ o. 1 
m\syxfcttfo®e>, «^©«»&4Tfce>::i:fcffi#*. 

[0 0 8 3] 

x«IHIl/>X0^iCj!J^xb■rv^^7K H H B *?:> moflnxffiW^ 

5 7 ffiflft 2 0 0 0-3 
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»3©iOXlf»*S:ttfflL-CinX't*^, Xtt*©flS©JIMK©fltJX*M&*i:» IS 
ffiW«flnx»«fciK#£;foitT£fflU WB!L Wl^^^, *<»v\ 

[0 0 8 4] 

*&J£fftLTV^ &l©flHX*IS&£i:-, Rffi7gtt©J#R&Lfc, ^2©*DX 

fts&ji©, ±8B2o©WiBS:««L/Tjfi*fi"rfeinx*is&j|'r*&n«, 20©$ 
Sfcfcc* 5p«jg«a©T?, Wffirffi»inx««fc£&fcMUfc, ¥m#Mnx© 

wi#^ffli/tc, w*inx*««*K:ffl*5©"r» w« 
s#&<t, n^f^K anxffM*, «f#jci8^-rsii:*<ffi*s. 

tT*&z><, x, »3©flnx*tsfr:&%, »2©flnx*M&&fcHi;j!MKfc©"T?* ±ib 

©SfifclWT?&*. 
[0 0 8 5] 

R I E#DX©2jnX#«^ffl-T£r£&<. *S«©>i«®±lC. ffc^lft&W 
et Etchingi!K0»Ifg?:^lT, Efl 1/ > XSBMK (38M E S A 

LfciDX*iS&*&£M*S5&\ XttSI 3 ©jflOXttl&a A\ X£*©fl& 
©»tt©inX*t8&:ft££JSLT, C3l/>XMM5:^tfe«I^^ jflOXJUS^ 
©-®©iP3ffi£> OTW*iDX«*S:ttMLT9f*JnX'r*i:, *I8*T?*<, 

IB©<fc?&ftL£#&3 = 

E t c h i n giUXOiOX^aiCT, Hl/^XS^K&J&fiJtLTV**©!?, 

UJgv^©T\ a> F'J >^cffii££:#e>3£#&v\ 
3*llC<k ^Jfli<*V^Si»as^©W*^IIX««ffi*6. 
(D R I EfltIX©jfilIX#S3:«JBbfc<"C : &, TKlrSlC^ * - t. fc < 

, line h*^e> 2 i n c hJg*±©^PS©*S*©iF»*DX^ffi*S, M 
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<D r i Einx©ini#S'T?tt, -f ^>^»b h b«±{c> «#s*si:£K:»£ 

«fcSS»T?* *ffi«±Kl. ffi</>Sv^ (ttf) #3&£**£i:CJ:y. * 
ffi^We t Etchin gflni©iDI#©tt, R I EiDX©iHX#©« 
® ±E©ilDX#ISltt, *fi*S*<W</ W*iDX-rsri:*«aj*<&*x#© 

&©T*, Jnitta&KM** *DXTO*©*S±{C, Aga 

r o s cftif©*^ 4 >&£©«£ffl£«JSUTWy# 

ttTBF«fll!ILTt>. «<*< 1 ^mMffl^) WISSDX1- 

6It^ti|*5©t, jgJfoSM)'©!!^!* 1 Mm© 1 0 0te&tlli£WM1r&<D 
T», *S#6l©£#, *J>4»£LTfc. l8JHi:«fc&fc^. Slftffift 
7t)W^i:. S££[Hj©ii: : i£tf*£<&6©'C% £©#**>*£ <fcs©*c» 

xmmwiZBf&Ltzmnz. jiaxm9h&<?)$m±£i&vtiv&*G* ift© 

#&R©$ffi±K, tt»fl#± (Mx.tf. R10fl*6»10 0ffl) ©> EI 

l/>X»ft£7t*$bTVN3*I,«£, iDIffi«J:R©*iB±CJIi!iy *© 

T?sQiW-nii» iai/>xw^©ftgp©^A\ & (7ox:fir) ©»»»c«fcy 
© it^iftftwe t Etchin g*ox©inx#mt> **tt&ffl«*i©fln 

!#!£© ZoCDiSOI#S£»fcft« l/T. 7KiiSS:9f**DXt*©T?fetltf 

S5rM1--&= &3^< R I EjDX©*X#gttffl*6e^, IBfflLfcWS 

5 9 &SE# 2000-303500 
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i EDnxoiDX#©«:3£iDX©inx#Si:, ttWffffl©iiix#«i:l,-cftJ§ 
■rs©T?»*itf, r i EiDX©*ax#a«> L^inx#«T*& 5. 

® ±E©*X#ati, linch^e>2inc h£LL©#H$ 

•t*ii:#ffi**©T, itt©#&is#&, Ri o o«a*e>3Ri, 0001 
1 #©*£« J: y KfTT S £ # ilJ# 6 snxaffiT? * % s 0 

[0 0 8 6] 

xA-X7^f >s»)*t5: h^m*s©T% ifia^iifflWii^* 

[0 0 8 7] 

R I EiDX(CJ:Sxy^>^, Xttft^fi&fcWe t x«/^>^JnX^& 
4#JC, fc#ftfcWe t Etching!;, KJ£3*U fStfflSCRR&tf&o 
fit, M#©Sm£?SMbT, *rbVMl I EinXCfc*, xyf->y-sKUv 
Xttft^flSfcWe t E t c h i n g L fellDX^^, X&RIE 

DDX^iS®, 7K B e 0^if©ES^iPXSffi5:r^1-5Ii:T% £S#0. 125 
yam (Bllil»12. 0GHz) ©fiWtt«, UMMSIH 1 ©^^*: 

RIEfltmcjcS, • jKU vit^tf. Xtefcipft&W e t 

EtchingiDICfffl, X»R I E2f[JXJCj:5, xy^->^ • jK'J y S/> 
y-ft?»&Weti»;f>^jDX X&R I EflDX©#/§£l*yig1\ 3&IIX8 
I5:gffit5Ii:t, 0. 0 (llIIMtt^2 4, 0GHz 

) ©^^©BS^feBTffiT'&S. 
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«»»#©, mm&fttowzo. i o ofgjg*±fe*i«s»-r4©T*, a 

iSftSlfif, igM#©M&/h$ <ft£©T\ tKH 

flS«©lSfi £ ft «K J * c 
[0 0 8 8] 

^ IHfU^X^, Xttflb>X^, XteTO^tC RIEflUX, xttitmiti 

ftWe txy^>$rflnX&frV\ IHlb>X«^ Xl±¥«J§^ Xtt*©te© 
7£$K£^j£Lfeffi©*M©;&IJX£, R I EflDXtC XJi^© 

^®©£®Sr&-5-5g©J?£{C, *<lfeft, *©^©;&IIX#$£LT, TOW 
ifilffot, *M£;&[iX1-6©T*&*itf, Mxtf. #£«©*<*#, 7 5 

1 0 jamjg"*-^ £*;#4 0 itunJS*, 30^»J©4 0 #m0^ 
Hl/>XS^©M^e>, Mfr<b£tt, RIEflDX, X«^7XYi«vf> 

RIEjUX, ftf WftWe t Etching, Xli^XTiyf 

inxLfctfctcffi**, ifc/im©!"!^ (DnxxKJf) «*flnxic-c\ Bffyfiti: 

«*flDX&fre>»#H:, 5 fimtfl&IZV* W*iDXS:ff"5 3 h KfcS©7?, 

fltetf, I^10 0/im©|^t, R I E*XICJ;6, 3C*j^y^\Z 

£©£\ JS3# 1 0 0 *tm©tfr&T?Mu 6 0 Am©ffStCftseWJ&©^, RI 
EflUXiCcfcS, Xy^>^CTil'J?g£:1\ ff«*#3 5 /imfr& 6 0 jttmJCfco 
Ttu £&£©i^i«ftV\ ftftftfbtf, R I EiDXfCfcS, 

6 1 ffiSE4#2 000-303500 



1 1-1 169u7 

, J?£#J^\ 1 0 0 /tm#±©JSa©#&K<Z>iSe># (WAtf, ££#2. 0 
i nc h#±©£&tf:*#V*3Sil) flOXtf, Mfcffl#S. 

CD *n&2. o>f 3 >f >*■#_!:©, *S«©iS«»c#jS-rsii:«« 

<, m<m<Mxir&M3:i3&n3b&<D'Z* ^ni2. o^>^fr£3>f 

(D R I EitJXCfc*, x.y^y>f--tfVi/y>fmH. XliRIEftlOT 
Ufe, i*;f>^« jKU fli^lfrfcWe tH/fV^, XttRIE 

flDX&tt/§LfcinX£8cfc©T?* *BR*Th inx*«m*s. 

® ItE «g©iSv\ EIl/>X0^ Xl*{hl'>XBy<Z&f& 

LfcDDXSfr^itJ^ffl**, X¥«^«©iDX%ffi3f£6. 

© ±ffi©8ffifc*j*^rtB ffi*±#y©, *iSog^^5 0M 

1 O^mfiifftOJIS&Ot, *#3B©ftIX*lft*S:(effi Lft< 
#£©inXfS*!m&«ffl««S#* «<?*v\ *Pg©SfiT? 

[0 0 8 9] 

Plano-Conve xSM©i^t)> fcS— S©^©. Piano- 
ConvexI^^MltfcttH PI ano-Convex|TOI 
UTV^SM©, OTrt*e>, R I EftXfcifCXyf-^yflOXfcfJfcV^ i*;f> 

^inx*:, ^r®w*inx#*. xtt*©te©W*inx#««:#jiUT. Plan 

o-ConvexSMClK. *X, Mffl^JUXtS 3 £T\ MIC, ffi 
<»V\ Plano-Conve xgJgtt&JgJERt-S 3 
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££fC, Bi-ConvexMlW^« Bi-Con 
v c xS^WltfcWH Bi— Conve xSlt?;llltH5ffiffi 

Mfr*>. r i Ettxfc^oxys^^ftix&fT^fc'e. ffifiiflMK^ is® 

Jfl/hbT, *<*V\ Bi-ConvexSlttWLfef, Bi-C 
i&X&fr*3*\ XttftfWet Etching®iI#gOTbT, 

ri EinxtcTiss-ufe, inx&BJi&iMyfc*::*:"^ **cttfc#tt©&v^ 

3. fctfffl**. 
- [0 0 9 0] 

C 2 F 6 fc£©7y3l«Mf*, Xttfc**©**, XttT^^ft^*©^?: 
RI E*X&«ICT, HU>X^«lC»Xl-6»^ U2> 

fffi©#5tT?ffl#TV*5, «K&7g#1-5J^ Xtt#IMfi. XiiS^«. Xtt*> 
Jf*T->5/— K, Xl*$c. Xtt-eoffi^jRtJJCOTiftiDXfttrfettfflbT, 

0. 5mmtff^©7t£7£)&bfc> tKH«* VX^t 
MUX, TKHttCl 5/tmP;±©I!JU>^S:««l/feft, R I E»XtCT58£ 

# &BS?*-rsai©, »«ttfcffi*inx&f5fc3;ifcT?. RiEjnx«ffi©* 

ft#'i4#\ l<&«ft*, jai&R©Ev**B&iH-;fctf*fi&£?©t^* c 

ft. ^©gtffiTftt. &M$IS©V**>yS:&fflLT, RIE»XSf?^fc 
, &JR«R©ISJit*^ l 5 ^m© Ml/ >XJ&# 

•e&sttftiffc, ##§s©> *&«xtt£3S*xtt*©te©*#£* #ix.tf* o 
$ ic n# # ft < ft #nft ft s $ $ © ta u y XBtfcv %i&fg.irz>z. 

[0 0 9 1] 

6 3 tt}tE#2 000-303500 
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7-^7>fM (ft) #»35LTV*S, jS D WJXh>FRA0 6 3 - 5 0 ( U 
h(D]$.2 5 0 am) > 'J^h>FRAO 6 3 - 5 0X 2 ( 1/ ^'X h tf)J?3 1 

0 0 am) , Xli'JX h>FX- 1 5 0 50/im) ©K7^f7 

>yf>^Ilfct, ffS, tt±lf©TOinX, Xttft#»fcWet Etch 

1 ng®ftl$:lToftI»^)ll 88flMM*©3*&*«, ^<> 4>fc^3*&KT 
, #*(C, =®<»<T, fl«#*v\ fcfcSHBr*, fttf*££ffi-?&l«61-*£ 

[0 0 9 2] 

3Rft. AT.*y h©*fiTf, SStflinch, Xtt2 i n c-hCi^, 2fc£ 

3T'»gIS> *<*<-C\ ttm&ft<Ts M«tf«V\ 

5 B MMtRIEilMLT, R I E#DX£l, «tt»i: 
ffiftDDX*:, MIT, R I EJDXil, *ttttfcffi»iOX&fT3 Zl £T\ 
2-f *S^7 5ittmlC, Rit0|g#tf&$, 10 

Am*^e> 2 0 MmJ^T©jP$T% 2 >f >^©S«£f£5 3 t««ffi*S £ 

tsrt^ffijRsr^-z?, Eii/>x^ic^-rs, 



#¥1 1-116 9 5 7 



®&<Dmmmtf-®t.fo±tz. x, #%^©^x*fM soffits 3 £ 

«OJSS««, 1 0 /* mgg©, j£g#2>f >f-©l£II&#S;ifctf, MlCffi* 

sot?. ^riiXttTO^iai/>x^©^tticijnxt«>ifca<. 

£©^#ICT, WV>JS«« (M/ttf, ATjdyht, TMMKOffSff 1 O/im© 
16 7MHZ) OMWm*#* RIEfc Xttft# 

[0 0 9 3] 

^ si£©H3fj&"ett. #£«©egtf* i>fi/^^e>2>f >^©»^ *s©^a 

B©£Stt. *tJ2 4 *mK:|Kfi©R##&<&#, *#3S©iUX*®^S:ffiM LT 
©, SliflilDlii, ««»ftW*»Xfc, R 

±ffi©J:3fcK3§©IRJlt£* ##§g©#IIXffiM£&ffl Lfc, »*W*ftIX© 

, RIEJUX, Xtttt^lftftWe ti*;f>mffll/t, (^MAf 0*X-+ R 
# I EiDX-»«*W*iDX) , (Xtt»*WF*»X-»R I EiDX-»»*W*ilIX-» 

{fc^lft&We t Etchin gj&UX) ^T^Zli:T% ttHtf 1 >f 2 >f > 

3£tfffi3fc6©T% Tffl©J:5fcfllJ&#»*. 

«3^1jDXffi*S©t?, 1 6 7MH zJ^±©7K H ^l&i L 5:#*^^<^-tS 
£fctfffl3fe£. I1^3mm©i^T't, 2 4 a mlCjB!3i©IS# 

#&5©T% -&V^V\ $7 0MHzf&fclC, JB3t©|g#tf&5. 
<D #«&5&#fttX£:, RIEftl^, WWet Etching^ 
6 £ * SDX^?S ft © T* , W«iDX CiftS^Lft ^fU& & £ „ 

6 5 2000-303500 
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[0 0 9 4] 

>f:>?-#& 2 >f >*■©$£©*£«©*£* *S©fCStt» 7 
5/imJ^T©. *6«&gfTf Siilttffl**^. *Sr«©W3#* 7 5/*mtC 
»£©»##*><&#££» *©$©, #DX#M£?-&£. ft?»ftwetmf> 

ycT, igg©xy^>^£?T?©-e, ft (tf>*-;i/) #«£Lfcy 

E&tf 2>f ^©S^T, *S«©£3#1 0 *im^e> 2 0 /t m 
p«g^©/iC£©, -fctfffi***:* *©^©, xy^>^nxic 

i>r>?-**£>2>f >f-©#£T\ *iSMR©i£2#, io^m 

> mmwmtoJimm* x&Kwmmtaxmm. x&zvi&ommiMx^&t. c 

2 Fgfc£©7y£:*f;*£ftBl,fc» RIEflnX* Xtt{b¥B4we ti«;f > 
yjDlSfffllt, xSlC^U^-tZlilT', #«W«*X(CJ:S, m*)b?> (SF 
»DlJX£*T ^JSS) ffi#*£W, /J*3<UT, R I E#nXft£©xy^:/*' 
jDXtCT. ffl#*£tt, t'JU5^ ^t<1-S3.fcT, S<^<T 

> Sfi©iSv^ TKHrStfr^fc, &*tc* 

fi) tfffi*S£:> mztfi o nmO%&tZ£> #HS©ttfttt, ioo§©ai 

#&*Ui, ffieS&-?i:LTi6»1"S©T?» UmXlmiCll^ntfili^i: 

icfty, j^£tf> 10/tm-e, ttHtf i >f >^©tK h h b « (£fi) l 

6 7MHzO*lS»M l>f>^©7KH*. 1 #©*&«#*>, 4 0 0« 
±©#&*6lfr-?#ffl3fcS £££&*©•£. £<T, »g#«V\ TKUJi 

^©KJi^msfesri: lefts. 

ft. 7KS*©JSS*^ 10#mT\ M#i>f >^fr*>2>f >^©*H#ffi3fc 
^Vi/>^*y-ft^©W5r^fflLT, «Wt*6 £ fcfc <, 
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xoimx^&zmmvT. eh#i mm(Dti%i]&mzpwM.<tox^mzmHt 

mz%MJ&tfi. X«4#»^ x«*©f(e©«fcfj*jg<z:£tf{ti5l$s, 3 
tit)> 7fc^«*\ «<»v* (mZtfl 0 /imfm) tfaitc, RIE#HX£&ML 

t. M^r^cr, m £tf ^18 £&&;&nx:fr&-e&5. x*HiiiB^ 

t>*7kll&ig^LT©Jf^L?l±. Ai^©ft^i\ #%&v^S!©MM 

[0 0 9 5] 

7fctHr«, X&i">>=i>. X&tf'J^At:!^ Xte-£©ft&©m^*m?:, 
&WMX£?T&e>*§llN #%0li©;&tIX«M£^Ml<T, («!©&#. 

JUXfflftM&TBriiLTHS. $2©MiI, X&^3©j&IJX*iiM 

, IC£©i$3i#?:&fflLT, *S«3Q:ifS:inX«ll&^K:aS"t6©"Xf*>*itf. & 
<»v\ JCao®3H*fe«fflUTtj, *&Kfc£&. ADXffl^iC itIXfiiM 

K^©®*^{-T, 2KS«fciffc. *x«Mfc©*-tS^i:^ffi*S^«!iT% 

</h3<fcS£i:K:fc»K K£0iftSr#&«ffl*s;:2:#ffi#<&. 3*1%, #&X 
Pit JI2©iRSItfj©* 2o©3&JH£WJEt-6 3£T% ^SrSSriDXW*^ 
tCg^LT, zKII«&JmW»flnXfl^&£Ml/T, »«»»C, WltSI 

[0 0 9 6] 

*<l*vv 7Kft«*9f«»Xt&©tc, flDXtltlKift&ftB bt 

, *H«S:@)ttS»^ 7kM©«fC^l#JJi£^f&bT, *H«&JnX* 
S&jUcHfctSfc^tf, * B B B «©JiE£&clM&<. &iF3!IJf©J*3&* JKtS 
Z. t ©T\ *< & o T ^fHHI" * £ fc^. 

[0 0 9 7] 

6 7 ffifl# 2000-303500 
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fflLT, MSWIftltSi:, *£«&*X«SfrJllc, £<&M£&M1- 

3<d&^©t\ »«©i«^j!tox&f?3£i:#ffl#s. 

[0 0 9 8] 

LTWu C 2 F 6 ©7>yi,^^tr;bi>^§:i^lt^^$:titSi:, 
^ 3»X*ii©ffi*±^y©«f«tt, CF 4 C 2 F 6 S:^»lfeS^^ 
, HS£S®S£©ffi#±;aM;#g#J:^. 

[0 0 9 9] 

RI EjaX&ttELT#S«&£©JE**#, Xtt*©flfi©W?-tm&inX'* 
ft (4 9 5°C&) «±©fi«±#*«jg3»J, *S«©*lf±T*tt, 

s*is©t*, &%mttx*hz>, *a««;if©*ftw*#ffi^ ssgicffiT-t*^ 

3©3g*S:»ft1-S¥®i:bTtt, >f UT*S«± 
*<*^#M&K©flt, XliBMfcR («&£) a«^^W^*DX# 
®&ftMLTl»*'t*^ XtiftffiS^Wet Etching4i:'0ftf^ 
xy^>?*^|g3:^fflLT, 7KS«©*ffi±lC^S*iTV^S, *SR©»^S: 

6 8 i- ffifl# 2000- 3 03 5 00 
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©»#£l!fc£1-6S3*^ fg3gxg±*^#^.si:, #e*»Hi«J:v^*i£fc, 

ft^ft&Wet Etching?:ftffllT, £M 

©»#&fifc*-ts«3 ttwfirrs, 

©^SfcLTtt, RIE©JIIX#S, Xttft^ft&We t Etching®? 
*t>J:v\&IJX#«i:LTtt, **»ftW*iDX#S^; *fi«©«»»«:WffiS: 

$8ff**r£#ffl#5©"e, ft*tt±tfxgicTW:, $§*£e§&wii 

^ flnX#©£«B"f *«3#«kv^ M<'PA®%LV L5&e>«, ft^lft&Wet 
Etching^MUfe, XR I EftJX&ftfflUTttWflSLTtj, *fir* 

©m^ift&#tttt> J3£:A,£irFL&^©T% SJR^WXgtcrtt, 
Wet Etching, XttR I E*I?:f ^LtfeiK 
[0 10 0] 

RI EfllIX©aDX#«#, St>*E«M^m#, 

Jifflr, R I EflnXlCTftJB-f S'ftf^tfc^Wu m*lffllC6 0 0 Vffi©«JBE 
1 0 kmfr&Rl 0 0 km©i*3tC, 7»;fjR, Xtt$**©^#>fr?-&fltlil 

ur> *s*©*ffif±ici»^s-B:SiDX#®"e«>s*^K:, JXynj-ifiWL&t 

Ttt, -r^>S^©Mttx^;i/^-{cj;y|6^-rs, 3R1, OOOt; (fltotf, 
i, 5 0 0°cfr*>3, o o ot;&©M£&s, TKHWSIStfM 

^Mlttl, 14 0TCT-&S) JCjt-TS, a&©f&*T?#IMR©3iffi±»C 
fc^Ttt, 7KIM£©Sl®±M8?LT, ffi<-ffl$#T?ttfc*tf, zKfi«©*ffi± 
•ett, «<i*V\ Rum (Mitf, 0, 2/imfr&l. ©*SH ( 
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